IHPAI'MATIKOI APIOGMOI

O paers TOV TPAYRUTIKOV apLtOpndv Kot o1 1010TNTES TOVG

2° Oépa
1251. Aivovron o poypatikoi opOpoi a, B, v, 8 pe p # 0 kou 8 # Y Gote va
at+p Y 1
wydoov: — =4 ka =—
o-vy 4
a) No amodecifete 0TL o = 3B ko 6 =57. (Movaoeg 10)
, , ) _orthy ,
B) N Bpeite Tqv Ty ¢ mapaotoong: 1= Bo— . (Movéoeg 15)
—bY
0,+B Y 1
0) — =4 a+Pf=4 < a=33 ko =—S0—y=4y=0=5y
p o—y 4
p) mie (Y TBY V@B T GpAp) APy
Bo-By BG-v)  BGy-v) 4By
19t
12685. Av yia ToVg TpaypaTikovs aptdpovs a,f # 0 1oyver 6T (OL + B) a + E =4, 161e va amodzitere
ot
a) 2B _> (Movadsc 12)
B a
ﬁi u=ﬁ 5 iMovdﬁsi 13i
) (a+B) 1+1 =4@a1+a1+51+ﬁ1=4@1+9+E+1=4@9+E=2
a f a p o P p a p a

B) %+%:2®aB%+aB%:2aﬁ®a2+B2—2aB:O<:>(a—B)2:0<:>(x—[3:0©a:[3

13088 Eoto x, y mpaypotikoi aprOpoi. Opilovpe A = 2(X + y)2 - (X - y)2 —6xy —y°.

a) Na amodeitere 01 : A = X2 (Movaoeg 13)
B) Na amodcitete 6TL 0 apOpéc B =2 - 20222 — 20202 — 6 - 2021 — 1 givor icog pe 10

rari(iimvo iivcucm') uilﬂim') TOV 07010 V. niocﬁlogicars. (Movdﬁsi 12)

a) A=2(X+y)2 —(x—y)z—6xy—y2 =2(x2 +2xy+y2)—()<2—2xy+y2)—6xy—y2 =
2X% +4xy +2y7 —x? +2xy —y? —Bxy —y? = 2x? + 6x§ + 2 —x? - 6x§ — 2y =X’

P) I'o x =2021 ko y = 1  mapdotaon A yiverat:
A=2(2021+1)" =(2021-1)" =6-2021-1-1% =2.2022* — 2020* — 6-2021 — 1=B

Opomg A = x% kot y1o X = 2021 givar A =2021%, ondte B =2 - 20222 — 20202 — 6 - 2021 — 1 =2021?
Emopévmg o apBudc B givar icog pe 1o tetpdymvo tov 2021.
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OTOOEICETE OTL Y10 OTTOLOVGONTOTE TPAYNOTIKOVS aprOpog X, y woyvset:

(x- 1 y-k4) =X +y?—2x+8y+17. (Movadeg 12)
p) Na Bpsws TOVG TPUYRATIKOVS 0PLONOVS X KO Y OOTE: X° +y2 —2x+8y+17=0 . (Movéoeg 13)
Avo

@) (x=1)" +(y+4)" =x® —2x+1+y? +8y +16=x* +y* —2x +8y +17

B) x? +y? —2x+8y +17 =0« (X =1) +(y+4) =0 (x-1=0x=1) kot (y +4=0c y=—4)

13053 E6to 0, B, Yy tpaypoTikoi apidpoi yro Tovg omoiovg weyvovy a+B+y =0 kot afy #0.
a) Na amodeitere 611

LB+y=—a . (Movadeg 6)

o . doviss: 6)

ii. =- ovadeg
B+y

2 2

B) Mg mapoporo TpOmTo Vo 0TAOTOUMGETE TO KAACRATO

aZ 2 2
B+Y+Y5a+aiﬁzo' (Movédeg 13)

) Ko vor amodgiere 0T
Yy+ao a+f

o)i. o+B+y=0=B+y=—a

.. (12 (XZ
. =—=—q
Bry —d

P) Elvar a+B+y=0<a+y=—P xar a+p=—y

B _ B~ Y _7
Y+ a —JZ{ a+B 7/

2 2 2

“ P a—B—y=—(a+B+1)=0

B+y v+a a+B
3° Oépa
14329.Aivovtal o alyefpikéc TOPUSTAGEIS A = j, B=a?.

0) No Bpeite Y10 TOIES TIHEG TOV TPOUYRUTIKAV apOpndyv o , B ot alyefpikéc napactacels A,B sivar

npaypaTikoi apllpoi dragopetikoi Tov 0. (Movéoeg 10)
B) No amooci&ete 6T 01 ap1Opoi A,B givar avrifetor, av Ko povo, av o apdpoi a, p eivan avriotpogot.
(Movadeg 15)
Avo

a) Apywd yio va opileton | mapdotaon A pénet P=0.

A%20e> % 20> #0020 Kl B0 a?#0<a=0.

WN.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



n BEPTHOTOYADS

B) Otav ot ap1Buoi o, B sivor avtictpogot, 16te ap=1<p==.Tote A=—=—a’ Ko
o

=] \H|Q

A+B=-a’+0a’=0, ondte ot aplOuoi A, B eivor avrifetor.
Avrtiotpoga: Av ot apiBpoi A, B eivar avtifetol, tote

A+B=O<:>_—a+a2=0<:>—a+a2B=O<:>a(—l+a[3)=0<:>0FO anoppintetn | —1+afp=0<=apf =1,

onradn ot apBpol a, B elvar avtictpoort.

AWTOEN TPOYRUTIKOV aptOuov
2° O¢pa,

1261. Amé to opOoycdvio ABZH agarpéOnke to teTpdywvo TAEH
TAgVpacy.
o) Na amodcilete 0TL | TEPINETPOG TOV YPUPUNOCKLAGHEVOV
opatos EZBAI'A nov anépewve divetan and ) oyxéon: I = 2x + 4y
(Movadeg 10)
B) Av woyvel 5<X<8kam 1<y < 2, va Bpeite petold morwv aptOpdv

BpiockeTal 1 T TG TEPLRETPOV TOV TAPATAVE YPUUNOCKLAGUEVOD

iili i iMovaﬁsi 15i

@) I=EZ+ZB+BA+Al +TA+AE=x 4§ +2y+X ¥ +y+Yy=2X+4y
B) 5<x<8<=10<2x<16 (1), 1<y<2<4<4y<8 (2)
[IpocBétovpe Tig (1) ko (2) Kot Eyovpe: 14 <2X +4y <24 <14 <1< 24

1287. Aivovtan o mtopactiacsis: K =2a” + B ko A =2af, 6mov a,peR.
o) Na dgigete 6Ti: K> A , Yo kaOe ipn tov a,peR. (Movaodeg 12)
B) INa woreg Tpés Tov a,Pf e R woyder noétnta K =A; No 01Tiohoy16ETE TNV ATAVINGT GOC.

Movaﬁai 13)

o) K> Ao20° +p* 220 o +0’ +p* —20B >0 < o’ +(a—B)° >0 10
omoio 1oyveL apov o’ >0 kot (o—PB)° >0.
B) K=A=K-A=0=d*+(a-B)’=0=a=0 kawo=p . Apa a=B=0

1317. Aivovton ov mapactaceg: K =2a’ +p*+9 kon A= 2a(3 - B) , 6mov a,peR.

a) Na dciere 6Ti: K—-A= (oc2 + 20 + p° ) + (az — 6o+ 9) ] (Movadeg 3)
B) Na ociCere 6Ti: K> A , o ka0e Tipi tov o,fe R. (Movaoeg 10)
B) I moreg Tipég Tv o, B € R woydver niisotyre K = A 5 No 0rtiohoy6ETE TV 0TAVINGT GOC.

Movaﬁsi 12)

0) K-A=20"+p’+9-[2a(3 - B)]=20" +P* +9—60+20B =0’ + 0’ +20f + B’ —6a+9 =
=0’ +20B+B’ +0o —60.+9 =(a’ +2ap+p* )+ (o’ — 60 +9)

B) K—A=a’+2af+p* +a’ —6a+9=(a+B)’ +(a-3)°>0 yiakébe aecR.

3
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> [TRTSERORE:

V) K=ASK-A=0=(a+P)’ +(@a-3°=0=0a=-P kana=3. Apa a=3, p=-3.

1324. Av yia tovg Tpaypotikovs optOpois X kar y weyvovv: 3<X<5 km —2<y<-1,
va Bpeite To 6pro peTasd TOV 0moimV PpickovTal ol TIHEG TOV TOPUCTAGE®V:

a) y—Xx (Movadeg

12)

B) X*+y? (Movédeg 13)
Avo

a) Etvon —2<y<-1 (1) kot 3<x<5<-3>—x>-5<-5<-x<-3 (2)
Me npocBeon tov (1) kat (2) kotd péAn Exovpe —7<y—Xx <-4,

B) 2<y<-1o2>-y21o1<-y<2o1<y* <4 (3), 3<x<5c9<x"<25 (4)
Me ntpdcheon v (3) kot (4) katd uédn &govpe 9 < x* +y* <29

1353. a) No amodcitete 6TL Y100 0TOL0VGINTOTE APAYRATIKOVS aprOpos X, Y

wyben: (X— 1)2 +(y+ 3)2 =x*+y? —2x+6y+10 (Movadeg 12)
B) No Bpsite Tovg apiBpovc X, Y dote: x° +y° —2x+6y+10=0 . (Movadeg 13)
Avo

o) x-12+(y+3)°2=x?—2x+1+y? +6y+9=x>+y? —2x +6y+10

B) xX*+y*—2x+6y+10=0< (x-1)° +(y+3)°=0=Xx-1=0=x=1ka y+3=0=y=-3

1373. Aivovton paypatikoi ap@poi a, B, pe o >0 ko B > 0. Na amodeitere 6TL:

@) o+lsa (Movadsg 12)
o
4 4 .
B)|a+—||B+—=|=216 (Movadeg 13)
a B
Ave
4 (-a>0)
) a+—>4 & o’ +4>4o o’ —4o+4>0 < (a—2)° >0 10 0moio 1ydeL.
o

B) Eivau a+£24 (1) xat dpoto B+§24 (2)
o

4 4
Me ToALATAOGIOGHO KaT PEAN Exovpe ((1 + —j : ([3 + Bj 216 .
a

12673 'Ec6to 0, p Apaypotikoi apdpoi yo tTovg omoiovg woyvet: 0 < o < .

a) Na amodsiere 611 §< 3 . (Movéoeg 13)
o
B) No amodciete 6TL o° + g <B®+ 3, (Movadeg 12)
a

4
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> [TRTSERORE:
a) Eivan O<a <P, dpa é>%<:>§>§

a B

3 3
B) Eivar a<B < o’ <P (1) kar and 10 o okélog eivor E <— (2). Me np6cbeon katd uéin tav (1), (2)
(v}

’ 7 3 3 3 3
TPOKVTTEL OTL AL + E <B’+—
(v}

12922.Aivovton ov mapostacag: A =o’ +p* xou B=20f, a,peR.

o) Na ppeite Tic Tipég Tov o,f € R o g omoisg A = 0. (Movéoeg 8)

P) Na amoodciete 6TL A — B> 0 yvo kd0s o,Be R . (Movaoeg 9)

v) Na Bpeite T oxéon petalv Tov o,Be R ®ote va woyvert A — B = 0. (Movaoeg 8)
AV

) A=0= o’ +p=0<=0=0ku p=0.
2

B) o ke o,peR eivor A-B=a’+p*—2af=(a—B) 20.

) A—B=0<:>(a—B)2=O<:>a—B:O<:>a=B

13266.Aivovion oL tapactdcss A =a’ +4a+5 ko B= (ZB + 1)2 -Luea,pelR.

2
a) No anodzitete 6T Y10 K60 o, € R woyder A= ((x + 2) +1. (Movadseg 8)
P) i. Na ocitere 6TL A + B> 0. (Movadeg 9)
ii. o moweg Tipég TV o, B € R wyvet A + B =0; (Movadeg 8)
Avo

a) A=’ +4a+5=a’ +4a+4+1=(a+2) +1

B) i. A+B=(0H—2)2+1+(2[3—|—1)2—1=(0H—2)2+(2B+1)2 20 yoti yio k40 a,pe R sivou(a+2)2 20 ko
(2B+1)°>0.

i. A+B=0(a+2) +(28+1) =0 (0a+2=0< 0a=-2) kot (2B+1=0©2B=—1®B=—%j

14704.Av 2 X< 3k 1<y < 2, va Bpeite peta&d mor@v TIndY Kopoivetoan ) Ty Kedspds améd Tig
TOPUKATO TAPAGTAGES:

o) X+Y B) 2x—3y = (Movédeg 5+10+10)
Yy
Avo

a) TIpocOétovpe kotd pén T1g ovichoelg 2<X <3, 1<y < 2 ko éyovpe: 3<X+y<5.

B) Eivar 2<x<3&4<2x<6 (1) ko 1Sy<2<-32-3y>-6<-6<-3y<-3(2).
Me npdcBeon katd pén tov (1), (2) mpoxvntet. —2 < 2X -3y < 3.

5
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1 1

v) Etvon 2<X<3(3)Kml<y<2®1> > &S<=<1(4)
y 2 2* y
[MoArhamhacialovtag kotd péAn tig (3) kat (4) Tpoxvmtet: 2 % <X 2 <3-1<1< X <3.
y y
14602. Av O<a <1 , to6te:
a) Na amodeifete 60T1: o®* <t . (Movédeg 13)

B) Na dwratete amd To pKpoOTEPO TPOG TO PEYaAVTEPO TOVG UPBROYS: 0,0 ,1, o, e (Movadeg 12)
[0
AV
Av O<a<l1 , t0te

a>0

o) P<aesod —a<0<:>a(a —1)<0 10 omoio 1oyvEL APOD 0>0 kot a<leo’ <l<>a’-1<0

(1>01 3 1
B) Eivat a <1< =>1,1t01e O<a’ <a<l<—.
a a

4° O¢pa,

14820.a) Na. amodeilete 6T1 01 TaPAKAT® avicoTNTES 1oyvovY Yo kG0e X € R kan va Bpeite yra moreg
TINEG TOV X LoYDOVV 0L 16OTNTEG.

i. x2+x+12§ ii. xz—x+12% (Movadeg 4+4)

9
Na dcitete 6t (X2 +x+1)( x> —=x+1)> —ya ké0s xeR.
B) g ( ) )> 157

(x3 —1)(x3 +1) |

v) Aivetor n TapaoTacny A =

x* -1
i. Na Bpeite yia moreg Tipéc Tov X € R opileton n mapdotaocn A. (Movadeg 5)
ii. Me ) Pon0sgia Tov Ph pe omorodnmote Giro Tpdmo Oéhete, vo eEeTdoete av 1) mapdotaon A propsi
Vo TEPEL TV TIUN % (Movéoeg 5)
Avdo

a)i. x2+x+12§<:>4x2+4x+423<:>4x2+4x+120¢:>(2x+1)220 1oy0EL

4
H womto X2 +x+1=%wxf)el otav (2x +1)2 =O<:>2x+1=0<:>2x=—1<:>x:—%
i xz—x+12%<:>4x2—4x+423<:>4x2—4x+120<:>(2x—1)220 woyveL

H womto X2 —X+1=%wxf)al otav (ZX—l)2 =02x-1=0<2x=1<X =% .

B) To k4O X ;t—% givar x° +x+1>§1<a1 T kG0 X ;tl givon x° —x+1>E :
Me ToAomAOGIOGUO KT PéA Efvar (X2 +X +1)(X2 —X +l) >—

1.
la X =2 givor (x* +x+1)(x* —x +1) = 1ol o) 2r3.20 9 v
2 4 2 4 4 16 16
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et |

, 1 1 1 37 21 9 ,
Yoo X =——gtval (x? + x +1)(x* —x+1)=| =—=+1|| =+=+1|==.—==> = . Enopévag
2 ( )( [4 2 j( j 4 4 16

(x2 +x+1)(x2—x+1)>%ywc xa0e XeR.

v) i. H mapdotaon A opiletor 6tov X* —1# 0> x> #1le> x = +1

AL (x3 —1)(x3 +1) A f}/ZIj(x2 +X+1)M(XZ —x+1)
o= 1) o]

A= (X2 + X +1)(X2 —X +1) > % , OTOTE 1 TOPAGTOOT] A dEV UTOPEL VO TAPEL TNV TIUN % .

=

Amolvtn TN TPAYRATIKOD apLOpov
2° O¢pa

1239. Aiveron 1) mapaotacn: A=|3x—6/+2 , 6mov 0 X givon mpoypaTKos aprOpds.

a) No amodeitete oTL:
i) Yo k@Oe x =2 givar A=3x—4 .

ii) 1o KGBe x <2 givan A=8-3x (Movaoeg 12)
9x* - 16
B) Av y1a Tov X 1o)0eL 0TL X =2 Vo amodgieTe 0TI m =3x+4. (Movéoeg 13)
X—6|+
Avo

0)i) X>22<3x>26<3x—620 Kot [3x—6[=3x—6 . Apo. A=3x—6+2=3x—4
i) X<2<3x<6<3x—6<0 kat [3Xx—6]=-3x+6 . Apo. A=-3x+6+2=-3x+8=8-3x

I OX* 16 (3x—4)(3x +4) *>2 (3x=7) (3x + 4) 4
|3x—6[+2 A - <4

+4

1252. a) Na Bpeite yio moreg mpaypotikéc Tipés Tov y woydet : |y —3|<1. (Movadeg 12)
B) Av X, y givor Ta pijkn TOV TALVPAOV VO opOoy@viov Tapariinioypappov, pe 1< X< 3 kat
2<y <4, téte vo amodsiEete 0T1: 6<II<14, 6mov IT givar | wepipeTpog Tov opBoymviov.
(Movaoeg 13)

a) |ly-3kle-1l<y-3<leo2<y<doye(2,4) d(y,?;):l
P) MM=2x+2y , Eivan 1<x<3<2<2x<6 (1) ot 2 3 Z

2<y<4<4<2y<8(2)
Me npdcBeom tov (1) kot (2) égovpe 6<2x+2y <14 < 6<Il<14

1258. TN kG0 paypatiké apdpué x pe Ty W6ThTo 5<x<10:
0) vo. ypayete Tig mapastaces X — 5 kau [x—10| yopig améivtes Tipéc. (Movadeg 10)
|x=5| |x-10]|
+
Xx—=5 x-=10
Avon

B) va vroloyicete TNV Y] TG TapdoTacns: A= (Movaoeg 15)

\l ‘
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gggrrltbapa X — &6$ 5=x-5 ko x—10<0<>|x—10/=-x +10

|x 5 |x 10| (aspbmu) y _ 5, —x+10 *x<5 }/I(T

A= _ =0
P x5x10‘x5x10)</§);/_r6
1260. Aiveror n mapdotacn: A=|x—1—|x-2.
o) Mo 1<x<2, va ocigete 0TL: A=2x —3 (Movaoeg 13)
P) T'w x<1, va dcilere 6T N mapdotacn A &gl otabept] Tip (aveEadpTnT TOL X), TNV 0TOi0 KL VO
TPOGOLOPIGETE. (Movéoeg 12)

o) Eivar 1<x<2,6po x—1>0< [x -1 =x-1 kot x-2<0|x—2|=-x+2
Apo A=x—-1-(—x+2)=x—-1+x-2=2x-3

B) Eivar x <l x-1<0< [x -1 =—x+1 kat X<l X-2<-1<0=|x—2| ==X +2

Apo A=—x+1—(—x+2)= K +1+ X -2=-1

1268. Aivovton dHo Tufpate pe piKn X Koy, Yo T omoio weybovv: |x—3|<2 kon |y -6/ <4.
a) No ogifete 0T1: 1< x<5 ko 2<y<10. (Movaoeg 12)
B) Na Bpebei n pkpotepn Kon n peyordtepn TP OV umopel va wapelL N TEPIPETPOS €vOg opBoymviov

is chrdcai 2X Ko i iMovdﬁsi 13i

a) Eivar [x—3£2< -2<x-3<2<1<x<5 ko |[y-6/<4<-4<y-6<4<2<y<10

B) Av I1 n nepipetpog tote I1=2x+2y. Eivar 1<x<5<2<2x<10 (1), 2<y<10<4<2y<20 (2)
Kot pe mpdcbeon tov (1) kot (2) éxovpe 6 <2x+2y<30< 6<I1<30.
Apa m pkpdTEPN TN TNG TEPUETPOV glvan 6 ko ) peyarivtepn Tn ivan 30.

1320. T Tov mpaypaTiké apidpd x wyder: d(2x,3)=3-2x .
a) No amodsifete 6TL X < —. (Movaoeg 12)

B) Av x< = , va amodeitete 6TL N mopdotaon: K =|2x—3|-2|3-X| sivar ave&aptnTy TOV X.

(Movaoeg 13)

I
N | w
l
N w

Il

I

|

|

, Ly 3
@) d(2x,3)=3-2x <|2x-3|=3-2x , 10 onoio oydeL dTOV 2x—3§0©2x33<:>x§5 :

B) Amo (o) epoTnpua etvon |2X—3|:3—2X. xs§<:>2x§3©—2x2—3<:>6—2x23>0

Apa [6-2x|=6-2x ko K=|2x—-3-2|3-x| = 2x—3|-|6-2x|=3—-2x —(6-2X)=3-2X — 632X =—
Emopévog n mapdctaon K ave&aptnn tov X.

1322. Aiveron mpaypatikos opOpds X yia Tov omoio weyder: [x—2| <3

8
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T

[X+1|+|x=5]|

B) Na amhomounjoete TV Tapdotac: K= 3 (Movaoeg 13)
Avo
0) [ Xx—2<3< -3<x-2<3< -1<x<5 d(X,Z)—3
B) An6 (o) epdua xovpe X > -1 X +1>0< X +1 =X +1 Ko {L;-{_A_é
X-5<0< |x—5=-x+5
Apa K:|x+1|+|x—5| :)(/+1/%+5:§:2
3 3 3
1323. Aivovton Tpaypatikoi apiBpoi y, yie Tovg omoiovg woyveL: |y —2|/< 1.
o) No anodeitere 6z y e(1,3). (Movédzeg 12)
-1 -3
B) No arhomomosete TV TOpdcTaot): K= wzlyl (Movaoeg 13)

0) [y-2|<le -l<y-2<1lel<y<3eye(l)

B) An6 (o) epdmua éxovpe Yy >l y-1>0<|y-1=y-1 km
y<3ey-3<0<|y-8=-y+3

= = -1 3
Apa K _Ly=AHy=3 ¥ gﬁ 2,

2 2
1366. a) Av a.<0, va amodsyOsi 6T1: o+ 1 <-2. (Movadeg 15)
(v}
B) Av a <0, va omoderyOei 6TL: || +|—( =2 . (Movadeg 10)
Avdo

1 (-a<0) , .
) a+—<-2 < o’ +1>220< 0’ +1+20>0 < (a+1)> 20 10 0MOi0 15)VEL
|a|>0

o
22<:>|(1|+|—22<:}|0c|2 +122]als|al’ 2|a+1>0< (a|-1)> >0 10 omoio 1ydEL.

P) la|+
ol

Hapatipnon: Aev yperdletar to a<0.

1
a

1371. a) Av a,pe R {0}, va amoderyBei 6Tu: |—|+ Blso (1) (Movédeg 15)
a
) I1ote woyver  weotnTo oty (1); Na d1TI0A0Y1)GETE THY UTAVINGT GOG. (Movéoseg 10)

ol Bl o
225 —+—22< |al +|B'22]al|Bl=

1Bl el

_‘+
B

Slal + Bl 2|a|B20< (Ja|—|B])° =0 T0 omoio woxveL

B) (la|-IB|) =0=|a|—|Bl=0=lald B = a=+p . Hicomra wydet btov o ==p

9
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AV 0 TPUYLLOTIKOG OpL oc; X tkavomoiel T oyéon: |x +1 < 2, Téte:

0) va deitete 6L xe(-3,1). (Movédeg 12)

[ X+3|+|x—1]

B) va deiete 6TL N TP TG mOpdoTaons: K = gival apOpdg aveEdpnrog Tov X.

(Movdﬁsi 13i

0) [x+]<2e -2<x+1l<2< -3<x<lexe(-31) d(x,—l):2
B) Apod 3<x<1etvar Xx+3>0 ko x—-1<0. -3 -1 1
Tote [x+3=x+3, [x—1=1-X xat K:|X+3|Z|X_1|:X+311_X:1

1384. Aiveron n mapaotaon: A=|x—1+|y-3| , pex, y zpaypatikods api@poig,
Y0 TOVG 0T0i0VG 1oy¥EL: 1< Xx<4 kol 2<y< 3. Na amwoocilete 0TL:

0) A=Xx-y+2. (Movéoeg 12)
B) 0<A<A4. (Movaoeg 13)
AV

a) Apod 1<x <4 1oyvet 6Tt x—1>0 Ko |X —1| =X-1.Enedn 2<y<3, 1oy0€1 61t y—3<0Kot

|y—3|:3—y.Apa A=x-1+3-y=x-y+2.

B) Eivar 1<x<4 (1) kou 2<y<3<-2>-y>-3< -3<-y<-2c-1<-y+2<0 (2)
Me npdcBeom tov (1) kor (2) Exovpe: O<x—-y+2<4<0<A<4

13177.Aivovton ov paypoTikoi apdpoi o B, yro Tovg omoiovg oyvsl 2<a<3 ko —2<P<-1.

o) Na ociEete otL: |a - 3| =3-o ko |[3 + 2| =B+2 (Movadeg 8)

P) Na ocitere omi: 0<a+P<2. (Movaoeg 8)

v) No dgiete 6T1 | Tipn ™G TOpdoTOONG |a + B| + |a = 3| — |B + 2| givan iom pe 1. (Movaodeg 9)
Avo

a) Eivon 2<0<3<2-3<0-3<3-3<-1<0-3<0, dpa |(x—3|=3—a.

Etvat 2<B<-1<-2+2<B+2<-1+2<0<P+2<1 dpa [B+2[=p+2.
P) Eivar 2<a <3 kot —2 <P <1, ondte pue npocheon katd péAn mpokvntel 0<a+p<2.

v) Enedn a+P20,0a-3<0xor B+22>0, givat:
lo+B|+|e—3[-|p+2|=a+B+3-a-Bp-2=1

14599.Av 1 Tov TPpayROTIKG 0p1tOpo X 1oyvel |2x| <2,1071s:

o) No amodeigere 011 —1<X<1. (Movéoeg 12)

P) No amodcilete 0TL Y0 KGOE X € (—1,1) woyoel X° <1, (Movaoeg 13)
Avo

0) 2x|<2 e 2|x|<2e x| <led(x,0)<le -1<x<1

10
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B) [X <l x|’ <1 & x* <1 .
1 0 1

14617.Aivetor 1 avicmon |X— 7| <1 (D).
) No amodeitere 6T X €(6,8). (Movadeg 12)

B) Av yvepitovpe 6Tk €(6,8) , va amodsiters 6Tt % €(3.4). (Movadeg 13)

Avon

0) [Xx-7|<le -1<x-7<1leT7-1<x<7+1<6<x <8, dnhady x (6,8).

B)ke(6,8)<:>6<k<8©%>%>%©%<%<%@ d(x.7) <1
24 24 24 24 24 o L .
—<—<—o8<—<4e —<(34) 6 7 8
8 k 6 k k
4° O¢pa,
1427. Aivetan évag mpaypatikés apOpég x mov wkavomorei T oxéon: d(x,5)<9.
o) No amod®ceTe TNY TOPATAVE 6)E01) AEKTIKA. (Movadsg 5)
B) Mg yprion Tov GEOVE TOV TPUYLATIKOV OPLON®V, VO TUPUCTIGETE GE LOPPT OLUGTI|LATOS TO GOVOLO
TOV dVVATAOV TIHAYV TOV X. (Movaodeg 5)
v) Na ypayete ) oyéon pe 10 sopporo tng amdiotng Tipng kan va empPeforwocte pe ahyefpikéd tpémo
T0 CLUTEPAGIA TOV EPOTHRATOS (B). (Movaoeg 10)

) Na p1GLHOTOM|6ETE TO GUPTEPAGHO. TOV EPOTNRATOS (V) Y10 Vo deileTe bt X +4| +|x—14/=18.

(Movdﬁsi 5)

o) H andotaon tov npaypatikod aptfpov X and tov apBud 5 ivar pikpdtepn 1| ion tov 9.

*m

45 2 a0 1 & 5 4

p g ;

5

(=]
-~
o
©
-
o
Y
-
Y
N
s
w
s
S

O Inrovpevog apBudg eivon onotocdnmote aptBuds eivar onpeio tov AB ([-4,14])

) [Xx-5<9e 9<x-5<9< 9+5<x<9+5 —4<x<14

8) Enedn) —4<x <14 givor X+4>0 < [Xx+4|=X+4 ko X-14<0 < [x —14|=-x +14
Enopéves [X +4|+[x —14| = X +4—X +14=18

1428. Aivovtar ta onpeia A , B kot M mov #opltetdyvouy 6Tov dEova TV TPayRoTIKAY opltOpndy Tovg
apOpovg -2, 7 Kol X avticTord, pg —2< X< 7.
0) No Ol0TUTMOGETE T1) YEOUETPIKY] EPUNVELN TOV TUPUCTAGE®V.

i) [x+2| (Movadeg 4)
i) [x—7| (Movadeg 4)
B) Me t Bofifcia Tov GEova va dhoeTe T YeOPETPIKI Eppnveia ToV aBpoicpaTog: [x+2|+|x-7|.
(Movéoseg S)
11
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PELTE TNV TN n]g nup(mwm]g A=|x+2/+|x-7| yeoperpikd. (Movédeg 5)

0) Na empeforddeets alyefpikd To TPONYOOUEVO GUUTEPUGU. (Movaoeg 7)

o) i) |X + 2| =d(X,—2) maploTAveL TV ATOGTAGT TOL TPOYLOTIKOD opBpod X amd to -2.

i) |X - 7| =d(X,7) mapiotdvel TNV 0rOGTOCT TOL TPAYUATIKOD aptOpov X amd To 7.

) . 9 o
A M e
< . . o-

-2 -1 0 1 2 3 4 5 6 7

|X+2| [x-7]

v) Toapiotdvel To AOPOICUA TOV ATOGTAGEMY TOV TPUYUATIKOV aptfUov X amd To -2 Kot oo To 7,0MAnd1| ov
M, I',A ot eikdveg TV X,-2,7 oTOV AEOVA TV TPOYUATIKOV aplipudy T0TE

(M) +(MA) =(TA) =[7-(-2)[=9
d) Etvon —2<x <7, enopévarg X +2>0 [X+2|=x+2 kot X—7<0< X -7 =—X+7.
Apo A=X +2>X +7=9

1429. Xg évav aova ta. onpeia A , B kon M avtietorovv 6tovg apiBpois 5,9 ko x avrictorya.
o) N S10tondoete T YEOPETPIKI| EPPIVEiR TOV TaPOoTAGEMY [Xx —5| Kon [x—9)|. (Movadeg 10)

B) Av oyver|x — 5| =|x - 9| ToTE:
i) [lowx yeopeTpukn W10TNTA TOV onpeiov M avayvopilete; No o1TIOAOY0ETE TNV ATAVTI| O] GOC.

(Movaoeg 7)
ii) Mg ypion tov dEova, va TPocoLopicETE TOV TPAYNRATIKO aplOpnd X Tov TapPLeTAvEL TO onueio M.
No empefordoete pe arlyefpikd Tpémo TV andvinci) coc. (Movaoeg 8)

o) |X —5| =d(X,5) mapotdvel TNV 0ITOGTOOT TOL TPAYUATIKOD aplOpoD X omd To 5 Kot To

|X = 9| =d(x,9) mapiotdvel v amdoTEOT TOL TPOYHATIKOD 0ptBpol X amd t0 9.

B) 1) o M oanéyel and to onpeio A kot B 6mov A 1 eikdva tov S kot B ) eikdva tov 9 ko Bpicketat otov
a&ova X'x. Apa givar 10 péco tov gubuypdppov tufpatog AB dniadn o apBpog 7.

i) [x-5/=|x-9| < x-5=x-9<0-x=-4 Adbvatn 1} X=5=—(X-9) < X=5=-X+9< 2x=14 < x=7
X=-5=—(X-9) = X-5=-Xx+9<=2x=14<=x="7

1515. Aivovton o mpaypotikoi appoi a kor B yro Tovg omoiovg woyvé 1 avicoon: (o—1)(1-8)>0.

a) No amodei&ete 611 To 1 givon petald Tov a, p. (Movaoeg 13)
B) Av emmifov B — ol =4, va vrodroyicete TNV TN TG TOpacTacNS: K =|o—1|+[1-B].

No 01TI0A0YNGETE TV UTAVTIG GOG EITE YEMUETPIKA EITE OLYEPPIKE (Movaoeg 12)

a) Enedf (a—1)(1-B)>0, ovapBpoi a—1,1-p eivor opdonpot.
Av o-1>0=a>1 ko 1-B>0<=P<1, 10t f<l<a.
Av o-1<0=oa<l ku 1-B<0<=B>1, 1018 a<1<P.
Apa wavrote 1o 1 givan petald tov o, P.

12
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sxouus —a|= =4 (B>a)kart K=1-a+B-1=B-a=4 (a-1<0,1-B<0)
Av B<l<a &yovue |B—a|:—B+a:4 (a>B)kot K=a—1+1-B=—P +a=4 (a—-1>0,1-p>0)

1525. T Tovg Tpaypatikovg apiOpovs a, BE R woyvet 611 jo—2| <1 ko [B-3|<2.

o) Na amoderyfsei 6TL 1<a<3 . (Movéoeg 4)

B) Na PpeOei petad mowwy aprOpov Bpicketaro . (Movadeg 5)

v) No Bpebei petald mowwv apdpav Ppiockeror n mapdotacn 20— 30 . (Movadeg 7)

0) Na PpeOei petad morwv aplOpov Bpicketo n tapdotacn %. (Movadec 9)
Avon

0) [o-2/<le-l<a-2<le1<a<3 (1)
B) B-3|<2e2<Bp-3<2<1<Bp<5<Pe[l5]

v) Eivol 1<a<3<2<20<6 (2) kat 1<B<5e -32-32-15<-15<-3<-3 (3).
Me npdcBeon tov (2) kot (3) éxovpe —13<20-3p < 3.

1
0) Etvan 1<a<3 (1) ko 1£BS5<:>1262g<3gs—$1 4

'_\
[N
- e

1 1
Me moAlomhaciooud tov (1) kot (4) éxovpe : <a- B 3o 3 <23

13179.Aivovtan o wpaypatikoi apOpoi a, p yia tovg omoiovg oyvel 1<P<2 ko 2<a <4,

a) i. Mg ) Boiifs1a Tov GEove TOV TPaYRATIKAV opOp®Y va d&ileTe 6TL | 0TO6TOGT TOV 0 Kot P givan
pkpoTEPM 1 iom oL 3. (Movadeg 7)
ii. No amodciéete ahyefpikd Ty oxdvTnen 670 i. EpaTNUd. (Movadeg 7)

B) i. Nt deicere om L <1< % . (Movasde 5)
o
ii. Na Bpeite Toug aprOpoig a ko f yia Tovg 0moiovg 1oy veL

—-=1]. (Movdoeg 6)

1-8)-
o

Avc

a) i. Onwg eaivetar 610 SumAavd Gy 1 AmdGTUoT TOV P 2

a, B yiveton péytotn o6tav to B givar to 1 kot to o 1o 4, 2 -1 0 1 I 2 3i 4 B B T
OTOTE 1 LEYIOTI AOCTOGT TOVG Elvar iom pe 3, dpa

d(ap)<3. T o 1 32 3 4 & & 7 B

ii. Etvor 2<0<4 (1) kot
1Sp<2e-12-P22-2<-f<-1(2)
[pocbétovtag t1g (1), (2) xatd péin mpokvnrte. 0<a—p <3
Etvar d(o,B)=|a—B|=0a—B, épa d(a,B)<3.

B)i. Eivan 1<B<2(3 )K(u2<(1<4<:>1>1>1<:>1 1.
o 4 4 «a
1

(4)

[MoAlamAacibdlovtag Katd pneln tig (3), (4) mpoxvmrel c’m - 1 =
o

1
2
<B- <1

Q™

13
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Etvor 2<a<4( Kou1<[3<2©1> ol 1S1(6)
B =2 p

[MoAhamhacialovtag kot uéAN T1g (5), (6) mpokdmtel 6TL 1< 0t - % <4= % >1

U B B o o ,

il. Eivat = <1< 0<1-= kot —>1<—-1>0, onote

o} o
-of
‘1—E:2—1‘<:>1—E=2—1<:>a13—x{[3£=0cj2{&—a[3<:> B’ =0’ —af <= 0=0" =20 +p° =
ol |p o P £ TP

((X—B)2=O<:>0L—B=O<:>0(=B
Opog 1<B<2 ko 2<a <4, ondte 1 1odtTa o = P 1oydeL povo otav o = = 2.

1° Oépa

14801.0) Na yopoxtnpicete Tig TpoTdoelg mov akorovBovv, Ypdoovrag dimhe oTov aplOpod mov
aviioTolyEl o€ KGO mpoTaon X (Xwoto), av 1 pdtacn givar aindic 1 A (AdBog), av n TpoTacy civar
YEVONC.
i. [ oorovodmoTE TPOYROTIKOVS apLBpovg a, B, v, 8 oyvel n tpdTaon:

Avo<p ko y<9,16Te -Y<P-3.
ii. Mo ka0 O e (0,+00) wybel: [X| <0< —0<x<0.
iii. H e&icoon x° =5 éye1 800 mpaypatucég pilec.
iv. Av 1oybovy 0> 0 koL A< 0, 6mov A 1 Srakpivovsa Tov TPLOVOROL ax’ + BX+7, TOTE TO TPLOVLNHO

ox’ + BX + y givar apvnTIKG Y10 0TOLOVINTOTE TPYROTIKG 0p1Op6 X .
v. O mopaxdto nivaxkag 0o propovose va sivar Tivakas TIpdV plog cvvaptnong f pe nedio opiopov to

oé 0, 4].

wornpa [0, 4] X 0] 1] 1] 2 4

y=f ( x) 0 1 -1 2 0,5

(Movaoeg 10)
B) Na amodeiEete 0T1, Y10 0TOL0VGONTOTE TPUYROTIKOVS apLOpovS o B, 1oy Ve | aViGoTNTO:

o+ B[ < o + B

(Movdﬁsi 15)
o)i. A .Y . A iv. A v. A
B) Ene1dn ko tor §00 péhn g oxsong |o+ Bl <o+ |B| eivar pm apvnricol appot, sxovpe:
o+ B <[ +[8] &= o+ B < (Jo] + [Bl)" <= (o +B)* <[o* +2[ed[B] + B =
o +2af+ K <o+ 2|ap| + T}Z\ & Zap < Z|op| < |af| = ap mov woydeL

H o6t |a[3| =af oydet uévo av af =0, nrady av kot povo av ot apifuoi a, B eival opdonpot 1 évag
TOVAGYLOTOV OO AVTOVG gival 160G pe PNdév.

14
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Pileg mpaypoatikov aprOpov
2° Oépa

Jﬁ+4x+4_J%—6x+9

X+2 X-3
o) No BpeBodv ov Tipég mov mpémer va maper 10 X, @ote 1N wopdotoon K va éxer vonua
TPUYLATIKOD apLOpod. (Movadoeg 12)
B) Av —2< X< 3, va amodeiere 6T mapdotaon K otadepty, dnladn aveEdpnty 100 x. (Movéadeg 13)
Avo

1270. Aivetor n mapastaon: K =

o) [péner X+2#£0X# -2 xou X-320X#3 Apa yia X #-2,3 n napdotacn K éxet vonua
TPOUYUATIKOD 0p1Oov.

B) Otav 2<X<3,givar X+2>0S [X+2|=X+2 o X-3<0 [x-3=-X+3=~(x-3)

KZ\/x2+4x+4_x/x2—6x+9 :\/(x+2)2 _\/(X—3)2 -
X+2 X-3 X+2 X-3
|x+2| |x-3|_x42 %<3
X+2 x-3 }4/"x4/

K= =2

1281. Aivovton ov oplOunTIKES TAPUGTAGELS: A = (\/5)6 , B= (3/5)6 Kol I = (%)e .

a) Na oci€ete oT1: A+B+I'=23 . (Movaodeg 13)

P) Na ocvykpivere Tovg apLOpovg: i3 kv 6. Na OLTIOAOYNGETE TNV UTAVINGT| GUG. (Movaoeg 12)
Avo

0) A+B+T=(\2) +(35) +(¥6) =2 +3" +6=8+9+6=23

B) 3/§>3/g<:>(€/§)6>(3/5)6<:>32>6<:>9>6 16y0et

1335. Aivovror ov mapactdoeig: A =|(X - 2)2 ke B=3/(2- x)3 6mov X TpaypoTKég apdpds.

o) I woreg TipéG Tov X opileton n mopdotacn A; (Movaoeg 7)
B) I mworeg Tipég Tov x opileTan | Tapdotaon B; (Movéoeg 8)

i) Na Ssiiars 0T, iw KGOe x<2, wil')st A=B. (Movdﬁsi 10)

o) Elvar A = |X - 2| Kot opileton yuo KGO TpaypoTikd apfud X.
B) Mpéner (2—-X)’ 20 2-x>0&x<2
Y) T x <2 givmt A=2-x kau B=3/(2-x)" =[2-x|=2-x.Apa A=B.

1338. Aveivmrt A=35B=+3 km =45 , T0TE:

0) No amodciEete 611 A-B-T'= J15 . (Movadeg 15)
P) Na ovykpivere Tovg apiOpoig A, B . (Movaoeg 10)
15
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@) A-B-T=35.3-35=852 83 35=%s23 5 =453 =§15* =15

B) 3/§<3<:>(3/§)3<33<:>5<27 oyvel. Apo A<B.

1340. Aveivme A=2-+/3, B=2+4/3 , TOTE:
0) Na amodeifere 01 A-B=1. (Movaoeg 12)

B) Na vroloyicete TV ﬂiﬁ ¢ napdotaong 1= A’ + B, (Movédeg 13)

o) A-B=(2-+3)(2++3)=22 3 =4-3-1

B) A+B=2+3 +273/3 =2+2=4 kot T=A’ +B* =(A+B)’ —2A-B=42-2.1=16-2=14

1375. Xrov wivaka g Ta&NG 60G Eivar Ypappéves oL TapaKaTom TAnpopopiss (Tpoceyyicels):
2 =141, 3=173 , 5 =224 ke 7T =264,
o) No emAé€ete évav TpOmo, doTE VO GEOTOUMGETE TO TOPOUTOV® O0go0pnéve. (0mora Osmpeite
KOTAAMAQ) KO VO, VTOLOYIGETE PUE TPOGEY VIO EKUTOOTOV TOVG OPLOpROvg J20,/40,/80 .
(Movéoeg 12)
B) Av dgv vmipy OV GTOV TIVOKA 01 TPOGEYYIGTIKEG TIRES TOV PLiAV TAS B0 propovcate va vroroyiceTs

20 +/80

™mv Tipn ™g nupdc‘wm]g \/_ N (Movadeg 13)
Avo

0) 20 =+/22 .5 =25=2.2,24=4,48
J80 =+[22 2.5 =225 =2.1,41.2,24=6,37
J80=+/42.5=45=4.2,24=896

3\20+80 3-25+45 65+45 10;/?

N S N WA

1376. Aivetor n mopdotaon: A=(\/x—4 + \/X+l)(\/X—4 —\/x+1) .

0) I moreg Tipég Tov x opileTor  Tapdotaon A; Na aiTioAoyoETE TNV ondvrnon coc. (Movadeg 12)
) Na amodecifete 0T | mapdotoon A gival otadepi], OnAaon aveEapTnn TOL X. (Movéoeg 13)

o) [Ipéner x—4>0<=x>4 xar Xx+1>0< x=-1. Apa n mopdoctacn A opiletor yioo X >4

B) A:(\/x—4+\/x+1)(\/X—4—\/X+1):(\/x—4)2—(x/x+l)2 =X—4—(Xx+1) =X —4>X -1=-5

16
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o) Na dgicete 0L : 3<:/30< 4 (Movaoeg 12)
B) Na ovykpivere Tovg aplOpovg 330, 6-330. (Movaoeg 13)
Avo

3
a) 3<3/%<4<:>33<(330) <4 & 27<30<64 oyve

B) %>6-@@2@>6@@>3@(@)3>33<:>3O>2710X1')81,Ap(x 3/%>6—3/%

1378. Aiveron ) mapaotaon: A =x—4++/6—x

a) o woreg Tipég Tov x opileTor n mapdctacn A; No 0ITIOAOYNGETE TNV GAAVTI|CN GUS KOL VO YPOETE
TO GUVOAO TMV SVVATOV TILAV TOV X GE HopP1] SH106THNOTOC. (Movaoeg 13)

B) T X=5 ,va amodeitete 6Ti: A°+A-6=0 . (Movaoeg 12)

o) [lpéner x—4>0<=x>4 ko1 6—x>0<%x<6. Apan napdotacn A opileton yio 4<x<6

P) o x=5 eivau A:\i5—4+\}6—5=\ﬁ+\ﬁ=1+1=2.Apa A+ A-6=224+2-6=4+2-6=0

1379. Aiveton 1) mopéotacn: A=+x"+4-x-4

o) [N woreg Tipéc Tov x opileTan n mopdotacn A; Na 01TIOAOYCETE TNV GMAVTI O] GOC KO VO, YpdwyeTE

TO GUVOAO TOV SLVATOV TIHDV TOV X GE HOPPT] SLAGTINATOC. (Movadeg 13)
p) No X=4,va anodeiters 611 A —A=2. (10 - \/E ) . (Movaoeg 12)
Avo

a) [péner x—4>0< x>4 kot X° +4>0 7ov oyveL Tavrote. Apa 1 nopdotocn A opiletor yio X >4,
onAadn X e[4,+oo).

B)Two x=4: A=4 +4-J4-4=20-0=+22-5=25
Apo. Az—A:(2\/§)2—2\/5:20—2\/§=2(10—\/§)

1380. Aiveron n mapaotacn: A=+1-x- I
o) [N woreg Tipéc Tov x opileton n mapdotacn A; Na GITIOAOYCETE TNV OMAVTI|O] GOC KOL VO YpdweTE
70 6VUVOLO TMV OUVATAV TIUAV TOV X GE HOPP1| OLOCTATOG. (Movaoeg 13)
) T X=-3 , va amodsiters 6T1i: A°+ A +A+1=0 (Movadec 12)

0) A=V1-x —x* =J1-x—|x| . Hpénet 1-x>0=x <1, pan A opiletarywo X € (—o0,1].

B) N x=-3 givar: A=/1-(3)—|3=V4-3=2-3=—1
Apo AP+ A? + A+1=(-1)° + (<) + (1) +1= A XN AN =0
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iveton  mopaotaon: B=J/(x- 2)°

HA

0) I Toreg Tipég Tov X opiletor  mapdastact B; Na artioloy6ETE TNV ONTAVTI|G1] GO KOL VO, YPOAWETE
T0 GVUVOLO TMV SVUVATAV TIUAV TOV X GE HOPP1] OLOCTHNATOG. (Movaoeg 13)

p) N x =4, vo arwodeitete 6T1: B° +6B=B" (Movadeg 12)

a) [pénet (x—2)° 20 x-2>0Ex22< X €[2,+0)

B) T X =4 givor B=5/(4-2)° =X/2° =2 xon B?+6B=22+6-2=4+12=16=2°=B*

6 6
1382. Aivovtan o apiOpoi: A = (\/5) KoL B = (3/5)
o) Na ocifete 6TL: A-B=4 . (Movaoseg 13)
P) Na drwataéete amé To pikpoTEPO 6TO PEYUADTEPO TOVG APLONOVS: NI (Movaoeg 12)

) A—Bz(\/E)e—(i/E)e:23—22:8—4=4

1<32<e\/§<:>16< 3/56< \/§6<:>1<22<23<:>1<4<8 LoYVEL
B) 1<32 1

12943.Aivovtar or apiBpoi o= (3+ \/_) ko B = ( \/_)

o) No vroloyicete 10 GOpowopa o + P kor 1o yivépevo aff. (Movadeg 12)
B) Na amodeitete 6mia’ + B> =7. (Movadeg 13)

B a+p=2(3+45)+2(3-V5) =13+ 45 +3- 48 ) =2 63
aB=%(3+x/§)%(3—«/§ =%(32—(\/§)2)=%(9—5)=%-4=1

(3+J’) (3 ) =%(9+6\/_+5) (9 65 +5)= 4(14+6f) (14 635) -
(14+§4§+14 645 |- -28

1.8
4

2 2
14774.0) No. Seitete 611 (2+ «/3) =9+45 xon (1— \/5) =6-25.

(Movaoeg 13)
B) Mg T Poij0sra Tov epoTHOTOS 0) 1] HE 6TTOLOV AAAO TPOTTO OELETE, VO deieTE OTL
J9+445 +1/6-245 =14 245 . (Movadeg 12)
Avo

a) (2+\/§)2=22+2-2-\/§+(\/§)2=4+4\/E_>+5:9+4\/§
(1-+B) =12 -2-1-5+(\B) =1-25+5=6-2\5

18
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> [TRTSERORE:

B) J9+4J§+J6—2J§:\/(2+J§)2 +\/(1—J§)2 = |24+ VB[ +]1- 5| =245 -1+ B =1+25

6 6
14682.Aivovrar ov aprOpoi: A= (\/5) kot B= (3/5) .
o) No ocigete 6Ti: A—B=18. (Movadeg 12)
P) Na drwataéete amé To pikpoTEPO 6TO PEYUAOTEPO TOVG aPLONOVG J3.33. (Movadeg 13)
AV

o) Eivat A=(\/§)6 =[(\/§)2T =3 =27kt B=(§/§)6 =[(§/§)3T =3=9, Gpo A—-B=27-9=18.

B Evar A>B e (V3) >(B) = V3>,

4° O¢pa,
14931.Aivovtan o wpaypotikoi aprBpoi o, B, pe =1+ J2 ko B=1- NA
a) No vroloyicete TV T} ™G mapdotaong A=a’ —B°. (Movaoeg 7)
B) Na vroloyicere Tqv Tyun T¢ mopdotacng B =a’ — \/B_2 . (Movaoeg 8)
1) Av A =442 xon B =2, va dcitete 6T ol — P2 > Vol — \/[3_2 (Movadeg 10)

@) A=a?—p> :(1+J§)Z—(1—J§)Z :1+2J§+(\/5)2—[1—2\/§+(\/§)1=
1+2J§+2—(1—2J§+2)=3+2\/5—(3—2\/§)=z+2\/§—/§+2\/§=4\/§

B) B:\/(x_z—\/ﬁ_z:|a|—|[3|:‘1+\/§‘—‘1—\/§‘:1+\/§—(—1+\/§):1+)5+1—)5=2

y) Ao — B >x/(l_2—\/[3_2<:>\/4\/§>2<:>(\/4\/§)2>22<:>4\/§>4<:>\/§>1 1o)0eL.
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E&wsmoeg 1°° Babpov
2° O¢pa

‘ :

1246. Aivero 1 eéicwon: (7&2 - 1)X =(A+1)(A+2), pe mapapetpo L e R.

o) No Moete Ty edicoon Yo A =1 koryio A =-1. (Movéoeg 12)
P) IN'a. moreg Tipég Tov A M e€icmon €yel povadiki Avon; Na a1TioloY1)|GETE TV OTAVINGT GOC.
Movaoeg 13)

@) T A=1 : (¥ -1)-x=1+1)(1+2) < 0-x=6 adbvam

Mo A=-1: ((-)°-1)-x=(-1+1)(-1+2) = 0-x =0 adpioTy 1} TAVTOTNTA

B)Otav ¥ —12 0 ¥ 1< A #+1 &yet povadier Avon

1327. Aiveran ) g&icoon: (a+3)x=a’— 9, pe nopapetpo aeR .
a) No Aoete v €£i6MO1 0TIC TUPUKATO TEPIMTTOGCELS:

i) otava=1. (Movéoeg 5)

ii) 6tav a.=-3 . (Movaoeg 8)
B) Na Bpeite Tig TIpéS TOVL @, Y10 TIG O0TOieg N €Eicon £xEl povadikn AVon Ko va TPocdlopiceTe

Adon avty. (Movaoeg 12)

(a+3)x=0’-9 (1)
a) i) T a=1 amd Ty (1) éxovpe 4x:12—9<:>4x:—8<:>x:—§<:>x:—2
i) o a=-3 amd v (1) &govpe 0-x =(-3)° -9 < 0-x =-8 Advvam

o -9_©@=3rH .
o+3 M

B) ‘Exet povadkn Aon 0tov a+3#0<a=-3 v X =

1351. Aiverau n e&ioowon A-X=X+A* -1, pe mapapetpo AeR.
o) No amodeitere 60T N Taponave egicwon YpdoeTal 16000vapa: (7» = 1)X = (l - 1)(1 + 1)

(Movadeg 8)
B) Na Bpeite Tig Tipég TOV A Y10 TIg 0Toies 1) Tapandve eicmon £yl axpifag pio Avon Ty omoia Kot
va Bpeite. (Movéoeg 8)
v) I'e wowa Tipm 10V A N ToponAve eicmon €ival TOVTOTNTO 6TO GUVOAD TOV IPUYNOTIKAOV 0pLOp®v;
Nao 01T10L0YGETE TNV ATAVTN O] GOC. Movaoe

Dr-x=x+X-lorx-x=-1ch-1)-x=A-1)A+])

P) [pénet A—1=0< A =1. Tdte éxel ) povadikn Avon X =

—Qfgﬁl):}wl

v) [péner A=1. Ipdaypatt yio A=1 égovpe 0-X=0.

20
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F u n
n &Epﬁ‘b\'f’o"‘{;\ 5
TAiveron ) gEicoon: (A —9)x=A"-3\ (1), pemapaperpo AR .

a) Emiéyovrog tpeic dra@opeTikés Tpaypatikés TINES Y1d. TO A, va. YpawyeTe TPEig eElodosic.
(Movéoeg 6)
B) No mpocdiopicete Tic Tipég Tov A € R, dote 1 (1) va éxer pio kar povediki Adon.
(Movéoeg 9)
v) Na Bpeite Tqv Ty} Tov A € R, dote n povadiki Adon g (1) vo 1oovton pe 4.
(Movaoec 10)

@) (1) 7 r=0=(0"-9)x=0"-3-0< —9x =0
(D) yer=1= 1" -9x=1"-3-1< -8x=-2
(D) your=4=(4"-9x=4"-3-4 7x=4

B) ‘Exetl povadikn Avon otav
¥-920=A-3)A+3)20=A-3%#0A#3 kA +3 0 A #=-3

X-3 A=Y

¥=9 (<H(A+3) r+3

my X =

Y) 4:%c>4(x+3):k<:>4k+12:k<:>4k—k:—12©3X:—12®k:_le:—4
+

12857.Aiveron n géicwon (A—1)x—- 24 +2=0.

o) i. Na Moete v e€icoon ywo A = - 2. (Movadeg 7)

ii. Na Bpeite Tig Tipég Tov A Yo Tig omoigg To x=1 givon pila g eicmwonc. (Movaoeg 10)

B) Na Bpeite Tig Tipéc Tov A € R Yo Tig omoieg 1 e€icmon givan TavtédTnTO. (Movéoeg 8)
Avo

0) i. [ A = - 2 0 e€iowon yivetaw: (—2-1)x —2(-2)+2=0< -3x+4+2=0< -3x =6 x =2

ii. To x=1 givau piCa g e&iocmong, av Kot Lovo ov
(X—l)~1—2k+2=0c>k—1—2k+2=0®—k+1=0<:>%=1

B) Eivar (A—1)x =24 +2=0< (A—1)x =212
H e&iomon elvar TavtodTTO, OV KOt HOVO 00V (X—l =0 A= 1) Kol (27»—2 =02A=2A= 1) .
Apa yuo A=1 givou TovtdnTO.

2
-1
14224 Aiveton n mapdotacn: A= X y X#£0, X1,
, , X+1 ,
o) Na oci€ete oL A=——. (Movaoeg 8)
X
P) i. Na Bpeite yio oo Tipi] Tov X 1| Topactacn A pnosviletal. (Movaoeg 8)

ii. Mmopei n mopastaon A va wapsl Ty Tipn 2 ; Na artiodoyncete v andvrnon coc. (Movaodeg 9)

o) o x#0,x=1leivar A=

x2-1 (T (x+1) x+1
x> —X XM X
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B)i. A= 0@——O<:>X+1 O x=-1

. X+1 , . . ,

L A=2 —=2X+1=2Xx < 1=2X—X < X =1 anoppintetol, apa n topdotacn A dev pnopei va
X

mapEL TNV TN 2 .

E&wemosic ne aroivto

1303. Aivovtar ov mapaotacag: A =[2x—4| ko B =|x-3| , 6mov o x siver mpaypatikés apOpéc.

a) o ka0e 2<X< 3 va anodeifete 6T1 A+B=Xx-1. (Movdoeg 16)
B) Yrapyer X [2, 3) @ote va wyvel A+B=2 ; Na artiohoy1joeTe TNV 0TAVINGT] GOC. (Movéodeg 9)
Avo

o) Eotw 2<X<3,101e X—2>02(Xx-2)>20<2Xx—-4>0 ko [2x—4|=2Xx -4
Eniong Xx-3<0=|x-3|=—x+3. Enopévog A+B=2x-4—-x+3=x-1

B) Av vrépyet o mpénel 2=X —1<> x=3¢[2,3) , dpo dev vIdpyEL.

NS

1308. Aiveron ) topdotacny: A= +

NN N
o) Na ociEete 6Ti: A=4. (Movaoeg 12)
B) Na Moete v eicwon: |X + A| =1. (Movaoeg 13)

‘

Avon
B B B(EB) (B
55 5+ (5-B)- (53] (¥ +3) (5 -B)

)F\/g+fﬁ3+58
\/__f 5-3 2

P) [x+4=1lex+4=1cXx=-31 x+4=-1x=-5

13169.Av yvopilovps 671 0 X givor TpoypoTikog apOpéc pe 3<X <5, téte:

o) Na amodseifere 611 X—50<X—-2. (Movaéodeg 10)

B) Na Moete TV eicmon |X - 2| - |X - 5| =2. (Movadeg 15)
Avon

‘

o) Eivou X<5<x-5<0 kan x>23<=<x-221>0.

B) Eneidny X —5<0<Xx—2, n ekicwon yiverau: X—2—(—X+5):2<:>X—2+x—5:2©2X=9©Xzg

Enedn x = g =4,5 xon 3<4,5<5, 1 Aon eivon dext.
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Aivetaa N séicmcn?:c -1 - 3)x =o+2 (1) pe mapapetpo acR.

a) Na Avoete v tapandve egicoon yio oo =0 ko o = 5. (Movéoeg 8)
B) i. Na Bpeite yio mores TIpéG TOV 0 16)VEL |OL - 1| =3. (Movaodeg 8)

ii. Na Moete v €€icmon (1) Yo 11 TIpéG Tov 0 Tov fprkate 6to epoOTyua P)i. (Movéoec 9)

a) o o = 0 1 ekicwon yiveton (|0—]]—3)X=0+2<:>(1—3)x=2<:>—2X=2<:>x=—1
Mo o = 5 1 e€icwon yiveto (|5—1|—3)X=5+2<:>(4—3)X=7<:>X=7

B)i.[o-1|=3ca-1=83(a-1=3<a=4)q(a-1=-3<a=-2)

i. T o = 4 1 eélowon yiveton (|4—]4—3)X=4+2<:>(3—3)X=6<:>0-X=6 advvaTY Ko
v o = - 2 1 eéicwon yivetat (|—2—ZI]—3)X=—2+2<:>(3—3)X=0<:>0-X:me(')rnw.

14649 . Aiveton n mtapdotaocn K= |X + 1| +2,6mov XeR.

X+3,avXx2-1

a) Na ogi€ete oTL K = { (Movaoeg 12)

1-X,0v X<-1"
B) i. Na 2v0¢i n e€icoon |X — 2| =4.
ii. Na Bpeite v Ty g mapastacng K av o aptBpog x givar Adon g tapandvo eEicwong.

(Movdﬁsi 13)

0) Av X>-1<X+1>0, givon K=X+1+2=X+3, evd av
X<-1,t0te X+1<0 kot K=—x-1+2=1-x

Pi. [ x-2/=4<(X-2=4=x=6)1(x-2=-4=x=-2).

ii. Avx=610tc K=6+3=9x01 ov X =—2 t01¢ K=1—(—2):3.
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1238.a) Na Bpeite Tig pileg ¢ ekicwong: —2x° +10x =12 . (Movadeg 15)

2
P) Na AMdoete v ekicwon: —2X +10x—12 0. (Movéoeg 10)

X—2
Avo
(=2))

(
a) —2x* +10x =12 < -2x* +10x -12=0 < X’ -5x+6=0<>x=21x =3

B) [péner Xx—2#0<=>Xx =2

-2x* +10x 12
% =0< -2x* +10x-12=0 < x =2 omoppintetonf X = 3
X —
1285. To nGrope 10V £pyacTnpiov TG TANPOPOPIKIG VO 630 iov ival oyRuaTog X+ 1

0pOoy®Viov pe 3106TAGES (x +1) HETPO KoL X péTPa.

o) Na ypawyete pe ™ fon0sia Tov X v TePipeTpo Kot 10 ERPaddv 10V TATONATOG. X
(Movéogg 10)
B) Av to gnPaddv Tov TaTORATOS TOV EpYacTpiov givor 90 TeTpayOVIKG péTpa, va

ﬁisi‘rs ﬂi ﬁlac‘rdoali TOV. (Movdﬁsi 15)

) H mepipetpog tov opboyaviov sivar: IT=x+x+(x+1)+(x+1)=4x+2m.

To enBaddv Tov opoywviov etvar: E =x(x+1)=x*+x m?,

) E=90 < x* +x=90< x> +x—-90=0.
H tehevtaio givor e€lomon 20v Babuod pe Swaxpivovoa: A=1°—4-1-(-90) =361

, -1+y361 -1£19
Ko piCeg X, = > = >

Emouévamg ot dtootdoelg tov epyactnpiov eivor 9 m kat 10 m.

< X, =9 xa X, =—10 amoppinteton agov X >0

1290. Aivetan 1 e&icmon X* — (X - l)x +6=0, (1) pe mopaperpo LcR.

a) Av 1| Tapanave egicoon £xel Mon to 1, va Ppeite o LeR. (Movadeg 13)
B) o A =2 va Moete Ty e€icwon (1). (Movaodeg 12)
Avdo

@) To 1 grainBever v e&icwon. Apa 1 —(A-1)-1+6=0<1-L+1+6=0<A =38

B) Mo A=2 1 ekiowon yivetar X* —x+6=0.
Emeidon A=1-4-1-6=1-24=-23<0, dgev &Y€l TPAYLOTIKEG AVGELG.

1349.0) Na Mbeete v e&icoon [2x—1]=3 . (Movadeg 12)
B) Ava, p pea<pB eivor ou pileg g eicwong Tov epoTipaTog (o), TOTE Vo MOGETE TNV
ggicoon ax’ +Px+3=0 . (Movadeg 13)
Avo
24
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3o 2X S2X=4ox=212x-1=-32x="22x=-1

B) Eivoaw o=—1 kou p=2 omdte 1 ekicwon yivetar: —x° +2x+3=0<x=-19x =3

13028.Aiveton n elicwon ax’ —20x—20—-2=0pe a e R" (1) .
a) Na Bpsite Tic Tipég Tov a € R yuo 115 omoigg 1 ekicwon (1) £xer piCa to 3. (Movdoeg 10)

li) I'o 0=2 va AMoete 'riv siicmci (1). (Movdﬁsi 15)

a) H (1) &ye piCo 1o 3, ov ko povo av a-3* —20-3-20-2=0< 9% —60-20-2=0<=a=2.

B) I'o a=2 1 e&icmon yiveton 2x* —4x —6=0 <> x> —2x-3=0

Etvou 2°° Babpov pe drakpivovco A = (—2)2 -4.1. (—3) =16 xa pileg
2+ \/1_6 2— «/1_6

X, = > =3, X, = > =-1.

Apa o1 Mgl g e&iowong eivan X =31 X = -1,

4° O¢pa,
1388. Aiveron n e€icmon (8 - 7»)X2 - 2(% - 2)X +1=0 pemapapetpo LeR.
o) No Bpeite Tn Tipn Tov A dote 1 e€icwon va givar 1lov fadpod. (Movéoeg 5)
B) Av 1 e€icmon givar 200 faBpov, va Ppeite Tig TIpéS TOV A MoTE avT vo £xel e S pila. [Na Tig
TIPEG TOV A TOL PPN KATE, VO TPOGOLOPiceETE TN O] pila g e€iocmong. (Movaoeg 10)

v) INa tig Tipég Tov A € R mov Bprikate 610 epadtnpe (P), va deicete 6TL TO TPLAOVLRO
(8 - ?»)X2 - 2(?» - 2)X +1 givon pn apvnTiKoO, Y10 KGO TPUYROTIKO aplOpo X. (Movadeg 10)

o) H e&icwon givar 1ov Babpod 6tay 8—A=0<>A=8.
Tote 1 e&lowon yiveran: —2(8 - 2)X +1=0<-12x+1=0

B) H e&iomon sivan 20v Babpod 6tav 8—A #0< A= 8. Tote et dokpivovoa:
A=[2(2-2)T ~4-(8-1) 1=4(1* —4h+4) 32+ 4L =4)2° ~16)+16-32+ 4h=4° ~ 121~ 16

(:4)
H e&iomon &yel dumh pila 6tov A =0 < 4N —12A—16= 02" =31 — 4 = 0. H tedevtaio sivan s&icoon

3+J_ 35

200 Badpod w¢ mpog A pe A’ = (—3)2 —4-1-(—4)=25 ko piles Ay, = S —

S A=41 A=-1
INa A=4 7 eéicoon yiveton: 4x? —4x+1=0<:>(2x—1)2 =0<:>2x—1=0<:>2x=1<:>x=%

INa A=—1 7 e&icoon yiveror: 9x* +6x+1=0<:>(3x+1)2 =0<:>3x+1=0<:>3x=—1<:>x=—%

) [ A =4 10 TpLdvopo yiveror: (8—4)x° —2(4-2)x +1=4x* —4x+1=(2x —1)2 >0

Koty A=—1 7o Tprdvopo yivetar 9X° +6X +1= (3X +1)2 >0.

1412. Aiveto 1 e€icmon: (kz - x) - x? —(kz - 1) ‘X+A—=1=0, (1) pe mapaperpo A R.

o) No ppeBovv or Tipég To0 A € R, o tig omoisg n (1) givon e&icmwon 20v fabpod. (Movéoeg 6)
B) Na amodcitete 6T Y10 TG TIpéS TOV A € R mov Pprikarte oto (o) epdTnpa 1 (1) Taipver ™
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v) Na amodeiEete 6TL Yo Tig Tipég Tov A € R mov Ppiikate 670 (0) epdtnpe n (1) e dvo pileg
TPUYROTIKES KOl (AVIGES. (Movéoeg 7)
0) Na pocoropiceTe TIG pi 1), av avtn €ivan 20v BaBpodv. Movaosg 6)

a) ' va sivar eéicoon 2o0v Padpod Oa mpénet X —A#0 > AA-1) 20 A #0 kat A—1#0< =1

B) (Xz—k)-xz—(kz—1)-x+k—1=0<3X(k—1)-x2—(k—1)(k+l)-x+(k—1)=0:(x<_:1:)>¢0

SA-xX=(A+1)-x+1=0
) A=[-(h+1)? |4 =N +24+1-4A =X -20+1=(A-1)’ >0 (L =1)
Apa €xet dvo pileg mpaypoTikég Kot dviced.

zl;l/f+7»3{=%:1 ot X :)(+1¥}\+1_

2 a

1

2
) X <
) % 2 2 0 A

1440. Aiveran To Tprédvopo: f(x)=Ax> —(xz + l)x +A, pe A>0 .

o) No Bpeite Tn drokpivovoa A TOV TPLOVOROV KO VO, AT0dEIEETE OTL TO TPLOVLRO £xel piles OeTikég Yo
KGOs A >0. (Movadeg 10)
B) Av o1 pilec Tov TPL@YOROL givor TO piKN TOV TAEVPAV EVOG 0pBoymviov Tapaiinroypdppov, ToTE:
i) va Ppeite To epfaddy Tov opBoymviov. (Movaoec 4)
ii) va ppeite v mepiperpo I1 Tov opBoymviov wg suvaptnon Tov A >0 ko vo amodsitere ot I1>4
Yo KGOg A >0. (Movadeg 8)
iii) yio v Tyuiy Tov A >0 mov n wepipeTpog yiveTtan eELdyioTn, Snhadi] ion pe 4, TL GUUTEPAIVETE Y10

70 oiﬂoi(i)vw; Na mTlOMii, GETE riv (mdvraci' cai. (Movdﬁsi 3)

o) A:[—(;&H)T S A= 2 1A =N -2 1= (2 = 1) >0

Apa 1 e€iowon (1) éxe piCeg mpayuatikég yio ke A e R. And toug Tomovg Vietta éyovue:
2

S=X,+X,= Kot P=X,-X, = % =1. Ene1d1] to yvopevo eivar Oetikdg aplbuodg kot to dbpotoua
Betiicoc apOud (X +1>0kar A>0) 10 TpLdvoupo Exet pileg Betucéc.

2+l

B) i) I=2x, +2x, =2(x, +X,)=2

2 (-2>0)

(:2)
ii) Hz4@27‘ >4 & N 4224 SN +1220 &N —20+1>0 < (A—1)° >0 oyst

i) I=4X-1)'=0r-1=0=1=1
Ia A=1eivaf(x)=x> —2x+l:(x—1)2, Ot piCeg tov givar X, =X, =1

Yy mepintoon avtn o opboydvio givol TeTpdywvo.

1459. Mia vroloyioTiki pnyavi £)EL TPOYPOURNROTIGTEL £TOL AGTE, OTAV EIGAYETAL GE QVTHY £VOG
TPOYRATIKOS 0.pLONoS X, va divel og eEaydpevo Tov aplOpd A mov diveton amwd T oyfon:
A=(2x+5)" -8x (1)

a) Av o g1eayopevog apBpdg ival to -5, worog sivar o eEayopevogs; (Movdoeg 6)
B) Av o e€ayopevog aprOpog givai to 20, morog pmopei va €ival 0 EL6ayOREVOC; (Movadeg 6)
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BEPHOTTOYADS

payete ™) oyeon (1) oty popen 4x* +12x + (25 - l) =0 ko 61N cVVEYEL0:

i) vo ammodeiEeTe 6TL 0TOLOONTOTE TN KOL VO, £)EL 0 ELGAYONEVOS OPrONOG X, 0 eEayopuevos aprOpog A
ogv nmopei va givan icog pe S. (Movadeg 6)
i i % (Movadsg 7)

@) L=[2(-5)+5]° — 8(-5) = (-5)? +40=25+40=65

B) 1=20 < (2x +5)" —8x =20 <> 4x” +20x +25-8x =20 <> 4x* +12x +5=0
-12+8_ 4 1, -12-8 20_ 5

A=12°-4-4.5=144-80=64 Gpa x =

X
8 8 2n 8 8 2

) k:(2x+5)2—8x©k=4x2+20x+25—8x©4x2+12X+25—k=0 2)

4
i) T A=5 1 (2) yivetaw: 4x° +12x+20= ngz +3x+5=0 pe
A=3"-4.1.5=9-20=-11<0 Apa Sdev vIAPyEL TPOYHOTIKOC 0ptOHOC X Yo VoL gfvar 0 EayOUEVOS
apuog A etvar icog pe 5.
1) T va éyet Tpaypotikég piCeg n (2) Oa mpémet

256
A20®122—4-4-(25—7020@144-400+167Lz0@1&2256@sz@7»216

1476. Aiveton n e&icwon: 2x° +AX —36=0 (1) pe Tapaperpo AeR.

o) No dciéete 011, Y10 KGO Ty TOoV A € R, 1 e€icwon (1) £xel 600 piles TPAYNOTIKES KOL GVIGES.
(Movéoeg 8)

B) Yro0étoope tdpa 6T pia amo tig pileg T eicmwong (1) givar 0 ap1Bpdc p .

i) Na dcifete 6T1 0 aplOpog —p civon pila g elicmong 2x° —Ax —36=0 . (Movaodeg 7)
1

ii) Na dgilete 6Ti: p = 0 kon 0 op1Opog — sivan pila g eEicwong: —36x° +Ax+2=0 .
p

(Movaoeg 4+6=10)
Avo

) A=N—4-2-(-36)=2>+288>0 . Apa TO TPIOGVVLO £XEL SVO PileC TPOYNATIKES KO GVIGEC.

B) 1) Oa mpémet 0 apOudg —p va v emodnBevet ,dnAoadn : 2(—p)° = M—p) —36=0<2p° +Ap—36=0
7OV 1YVEL 0pOoV 0 aptBudg p givar piCo e (1)
ii) Av p =0 ,16te 090D eivan pilo g (1) Oa mpémer 2-0° +1-0 —36=0< —36=0 dromo. Apa. p #0

INa vo givat 0 apOpog 1 pila g e€lowong mpémel va v emoAn0gvel, OnAaon:
p

1Y 1 1 1 (%) , )
36| = | +A-— +2=0=-36-—+L-— +2=0=-36+A-p+2p" =0 2p " +A-p-36=0
p p p p

T0 omoio 1oyveL apov To p givon pila g (1).

1516.0) Na Mogete Tig eiodosig 3x° —14x+8=0 (1) kon 8x° —14x+3=0 (2). (Movadeg 10)
B) ‘Evag padnmig mapatipnoe 6T1 o1 pileg g e&icwong (2) sivon o1 avticTpopol TV pridv TG
egicmong (1) ko woyvpiocTnke 611 TO 1610 OO 1oYVEL Yo 0TTOL001|TOTE CEVYAPL EEIGDGEMV TG HOPPT|G:
ax’ +Bx+y=0 (3) kayx> +Px+a=0 (4), pe a-y #0. Anmodsitre TOV 16)YVPIGNG TOV padNTY,
deiyvovtag 6TL: Av 0 apBpog p eivor pila g e€icmwong (3) ko a -y =0, TéTE!
i) p=0 km (Movadeg 5)
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nﬁﬁp’h‘bﬁo’*m&ﬁ

ii)o — snamﬂsna v eicwon (4). (Movéoeg 10)

Avo

a) H e&icoon 3x* —14x +8 = 0 &xet Swocpivovoa A =(—14)° —4-8-3=196-96 =100 kar ot pilec g sivar:

14+10 24 14-10 4 2
L= 24 ko X, = . H e€icowon 8x* —14x +3=0 &ye1 duakpivovoa
2-3 6 2-3 6
, . 14+10 24 3
A=(-14)*-4.3.8=196-96 =100 ko1 ot pileg TG etvou : X, = i Ko
2-8 16 2
14-10 4 1
28 16 4

B) i) Av p =0,10t€ 0O givar pila g e&iowong (3) v emainbevet.
Emopéveg a-0° +B-0+y=0<y=0 dromo apoda-y#0<=a=0 ka y#0.Apa p=0.
()

2
.. 1 1 1 1
i) T vo tnv emainBevel Oa mpémet y(—) +[3~—+0t=0<:>“{~—2+[3~—+0t:0<:>y+[3'p+ap2 =0
p p p p

70 01010 1oYVEL POV 0 p givar pila g e&iowong (3).

12683.H d&apev) Tov TapaKATO GYRROTOS £)EL
oynpoe opboymviov mtapaiiniemaioov pe faon
TETPAYOVO KO VYOG 160 pe TO £va TETAPTO TOV
pnKovg NG,
a) Av 1 dsEapevn £xer 6yko 16m? , va Bpeite T1g
o106TdcES TG, (Movdoeg 8)
B) Adym Eldenync yopov N oeEapevi)
avaKkatTackevdleTal pe paon opBoydvio
TOPOAAAOYPOpIO KOl VYOG 2 péTpa. Miikos
Av 10 TAATOG TNG VEOG 0eEapevi|g eivan KoTA 2m
RIKPOTEPO U6 TO U1KOG TNG VTOAOYIOTE TIC OLUGTACELS TNG PAong TpokeEuéVoL 0 dyKog
va moapapsiver 16m3 . (Movadeg 9)
¥) Av 1) véa dcEopevi] mepiéyer 10me netpéhano va Bpeite To yog ™G 6TaOuNG TOL TETPELBiov péca

c‘ri ﬁeiaisvi'. (Movdﬁsi 8)

o) 'Eoto X m 1o unikog g deapevng. Emetdn n faon g sivar teTpdymvo toTe Kot 10 TAdTog Oa
glvor X m.

.........................

Eme1d1] 1o Oyoc ¢ gtvot 160 e TO €va TETOPTO TOL UNKOVE TNG, TO VYOG efva % m.
I'vopiCovpe 6Tt 0 OyKOG TG deEaEVIC 1GOVTAL LIE TO YIVOHEVO TOV TPLDV SACTAGEWMVY TG, OTdTE 0 GYKOG TNG
3
, X X
givar V=x-x-=="-m?,
4 4

3
X
Ensidn 1 Sefapeviy éxet 6yko 16me , 1oyvet 61t " =lbox’=Mox’=4<x=4m

Omndte 1 de&apevn €yl uKog kol TAGTOG ioa pe 4m kot Hyog ico pe 1 m.

B) Eotm X m 1o unkog g de&apevng tote 10 mAdtog g Oa givar (X - 2) M kot 0 éykog g Ba sivan
V=x-(x-2)-2=(2x* —4x)m°
Eivou 2X° —4x =16 <> x> —2x =8 <> x* - 2x-8=0
2++/36
2

H e&icoon sivor 2°° Badpov pe Srakpivovoa A = (—2)2 —4-1-(-8)=36 xa pileg X, = =4,
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gﬁp’r OTTOYADS

=—2 mov amoppinteTar apov X > 0.

Apa to pKog g de&apevig eivar 4 m kot To TAATOG 2m.

¥) Apod N véa dekapevn mepiéyet 10m® metpéhono kar n Péon g £xel, uiKog 4m kat mAGTog 2 m, ov X eivat
70 VoG Tov TETPEAion péca oTN deEapevn o Hykog Tov eTpehaion Oa eivats V =4-2-x =8x m>.

Eivat 8x = 104:)X—180—5

, , , A
Apa 10 VYOG TOL VYPOL ot deapev) ivat 2 m.

13320.0zmpotps T e&ioioag ax’ +px+y =0 (I) ko yx* +Bx+oa=0 (II) 6mov a, B, y eivon pn
RNoEVIKOL OKEPALOL, NE L EY .
a) Na amodeifete 611 01 TOpamdve eE16MGELS £xovv To 1010 TAN00G pridv. (Movaoec 8)

1

B) Av 0 apOpog p =0 givan pila g (I) va ociete 6T 0 — givon pila g (II) . (Movaodec 9)
p

v) Na amoodcilete, pe anaymyn 6€ aromo, 6TL kopia and Tic eEiomaosig (1), (II) dgv pmopei va £xer g pila

T0V 0prOpo \/E . (Movaoeg 8)

a) Ac eivonAs,A; ot Srakpivovoec tov eéichoesav (I) kot (IT) avtictoryo. Tote As = B2 — day ko

Az = B?— 4ya. Etvan Ap = Az, mov onpoiver 6t ot e€iomoetg (I) kar (IT) 1y Oa &xovv dHo Srapopetiég Avoeig
k60 pia av Ar = Az > 0, 1 B givan advvateg 6to R av A1 = A, < 01 Oa éyovv and pia Stk pio n kéde
pio, av Ay =A> =0.

B) Agob o apBpog p eivan pica g (I) Oa wyver 6t ap’ +Pp+v =0 (1).
['o va etvor o 1 etvon piCa g (1) mpémer
p

(—j +B: +(x 0<:>l+B+a 0 < v+ By +op® =0mov wydet and Ty (1).
p p

p p’

v) To \/E glvon pila e (I) oty

a(\/i)z+B\/§+y=0©2a+[3\/§+y=0©[3\/_=—2a—y§\/_:_Za

' @3)

Enedn ot a, P, v eivon pn pndevikoi axépatot, 1o Tniiko ——— Y

gtvon TNAiKo akepainv ondte glvar pntog

apOpoc. Opwmg to J2 eivan &ppntog, omote N (3) eivar advvorn.
To \/5 gtvon pila g (1) 6Tav

Y(\/E)Z+[3x/§+a:0@27+B\/§+a:0<:>[3\/_:_2y_a§\/—:—2}{(3—(1 @)

-2y —a

Emedn ot a, B, y etvan un pundevikoi axépaiot, To TnAiko glvol TAiKo axepaiov omdTe givar pnTog

apBpoc. Ouwg 1o J2 sivan appnrog, omote 1 (4) ivor advvar.
Emopévog kapio and tig e&lomoeig (1), (1) dev propet va £xel og pila tov apOpo J2.

29

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



BEPHOTOYADS
vovtal 0:91 m]Qwu(m paypatikoi apOpoi a, B, pe a # By Tovg 0TOI0VS LGN VEL:

o’+1_a
B°+1 B
a) Na amodeitete 611 oL aprOpoi a ko B givan avriotpogol. (Movéoeg 5)
2 ( B? )8
P) Na vroroyicete Tqv Tipi| g mapdotaocns K = VIRV (Movéoeg 7)
o™ (af)
v) Av gmmiéov or pn pnoevikoi apdpoi o kot f ekepalovv To kN TOV TAEVPOV 0pBoYViOV
5
naporiinioypapupov pe adpoiopa > VO TOVG VTOAOYICETE. (Movaoeg 8)
0) Na Bpeite Tov ap1Opé mov npénel va mpocBicete 610 o 1] 670 B, £TOL OGTE TO 0POOYOVIO
TAPALAAOYPOUPO VO Yivel TETPAy®Vo. Movaoeg 5
2
1
) 0‘2_4‘:2@(0(2 +1)B=a([52 +1)<:>a2[3+[3=a[32 too aB-af’ +p-a=0<
pr+1 B

ap(a—B)—(a—B)=0< (a—P)(ap—1)=0<= a=p anoppintetor i afp —1=0< af =1, dnlady ot

apBpoi a kot B etvon avtictpopot.

a2 (B3 )8 aZp  2p e
B) K = - - _ _ (1227(72)[324 _ (124 24 _ (QB) — 124 =1

. g(aﬁ)zs ™ (x_2125 - a—z

v) Emedon ta a, B etvon pixn tov mievpomv opBoymviov mapaiinioypdipov pe ddpoicuoa >’ WoYvEL OTL
5 5 ,

a>0,p>0 ko a+B:E<:>B:§—a (1) . Onawcg

aﬁzlaa(g—ajzla%—az =l 50—20° =2 < 0=20" — 50+ 2

1
H tedevtaio gtvor 20v Babpod pe daxpivovca A =9 ko pilec a=2M o= >

Av o =2, 16t amd v (1) givan B:g—2:g—g:% Ko oV a:% TOTE B:g—%:2

0) Av o =2 Kot Bz%,rérs B+y=a©%+y=2©y=2—%=g Kou

av a:% Kot B=21ote a+y=B<:>%+y=2<:>y:g

14651. Ovmhevpég X, X, evog opOoywviov mapariinroypappov givon o pile g edicwong
X’ —4(7&+%)x+16=0 , pe A>0.

a) Na Bpeite:
i) v mepiperpo II Tov 0pBoymviov cuvapTGEL TOV A. (Movadeg 6)
ii) to epfaodv E tov opBoymviov. (Movadsg 6)
B) Na amodcitete 6T I1>16, Yo kb A >0 . (Movadeg 7)

v) I'e. wora. Tipn Tov A 1 epipetpog I Tov opOBoymviov yiveran eELdyiotn, onraor} ion pe 16;

T inoisirs Vo TEiTE 10TE iw 70 OEﬂoid)vw; (Movdﬁsi 6)
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> [TRTSERORE:

. 1
o) Ao Tig oxéoels Vieta Eyovpe :S=X, +X, = 4(X+XJ,P =X,-X,=16

. 1 8
i) M=2x,+2x,=2-4 7\+X :8k+z

i) E=x,-x,=16

(-2>0)

8
[})H>16<:>8?»+}»>16<:>87» +8>16\ < 8¥ —l6k+8>0<:>k —20+120<= (A—1)° >0 woydet

(-A#0)

8
v) H_16<:>87\,+1_16 < 8N +8=16L <> 8\ —16A+8= O<:>X -2A+1=0<

A-1)’=0=r-1=0=r=1.

Mo A =1n mepipetpog I1 tov opBoywviov yivetar eEldyiotn. Tote mpokvmTel 1) €&lcwon :
X’ —8x+16=0= (x—4)’=0=x-4=0=x=4.

Apo X, =X, =4 .Emopévmg 6tnv nepintmon ot £(OVHE TETPAY®VO TAELPAG 4.

14759.Atvetor n cuvaptnon f(X) =3x° +60x+6B, a,peR.

@) No deitete 6m: f (o) +f(B) = p* - 36. (Movadeg 8)
P) Na Bpeite i Tipéc Toov a,B e R vy Tig omoieg f(a) +f (ﬁ) =B°-36. (Movéodeg 6)
Y)Ava=2 ko =—6

i. No Avoete v e€icoon f(X) =6X. (Movadeg 6)

o : 2 , . , , . 1 1 1
ii. Av X;,X, ot pilec T £€icmong 10V EpOTHNATOS Vi), va deileTe O0TL IoYVEL: —+ — = i
Xl X2

(Movdﬁsi 5)

) f(a)+f(B)=p* —36 <30’ +60° +6B+3p° +60p + 6 >p> —36 < 9o’ +2p° + 60 +12+36>0 <
(9&2 + 603 +B2)+(BZ +128 +36) 20 (3a+[3)2 +(B + 6)2 >0 Tov oYVEL OOV AOPOIGLLL TETPAYDV®V.

B) Bdoet tov epompatog a), &xovpe: f(a)+f(B)=p B? —36 < (3(1+[3)2 +(B+6)2 =0<
3a+pB=0 30-6=0 3a=6 a=2
f— f—
B+6=0 — |B=—6 B=—6" |p
) To o= 2 won B = —6 eivon F(x)=3x*+12x—36.

i. f(Xx)=6x<3x*+12x —36 =6x <> 3x* +6x —36 =0 <> x* +2x -12=0
Eivar A=2%-4-1-(-12)=4+48=52=4-13 xa

. 24413 _ 2203 _2(H1#VI3) =13

2 2 2 \,XZ __ A
ii. Amé tovg Tomovg Tov Vieta eivan X, + X, :S:—%:—Z Kot X,X, =P = _1'2 =-12.
EwmiJri: X, N X, XX -2 :1

X, X, XX, XX, XX, 12 6
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n REDHHAYAAS

3° Oéna

X
14749.0) i. Na PBpeite yro moreg Tipég 100 X € R, opileron n mapdotaon: A=——-—

. (Movaoec 9)
X=X

ii. o TIg TYREG TOV X Y10 TIG 0Toieg opileTar | mapdctacn A , va ocileTte 6TL A = % . (Movaoeg 7)
. . x* 3 .
P) o x < 0, va Aooete Ty icwon: x—|x| = EX +2. (Movadec 9)
Avon

o) i. T v opileton n Topdotoon A mpémel X — |X| 0 |X| =X (1).

Enedon |X| =X otav X >0, n (1) aAnbedel 6tav X <0.

.. 1
. e X <0 eivon A= = =‘—=—,
X 2

3 IS 2

3
B)me<08{vmX—=§x+2@X—=§x+2c>x—=§x+2cx—:§x+2©x2—3x—4=0.
x—|x 2 X+X 2 2X 2 2 2
To tpibvopo X =8x —4 éxet A=(-3)" —4-1-(—4)=9+16 =25 kau pileg X, =3;25=—1 dekt 1
3+5 7
X, = > =4 anoppinTEToN.
1° Oépa

14782.0) Na yopaKTNPIGETE TIS TPOTAGELS TOV AKOAOVOOVY YpdpovTag 6TV KOALY 6ag T Aéén LwoTo
1N AdBog dimha oTO Ypappe Tov avticTol el 6 KAOE TpdTaOT.

i. Ta onpeia A(X,y) Kol B(—X,y) givan Yo kKG0g TipN TOV X y, COUUETPIKA OOG TPOG TOV dEova XX .

Ii. H e€icwon X' =a pe o <0 kon v weprrto, el axpipdg pio Avon v —{/m .

iii. T omor0vadmote mpaypatikods apdpois o, B eyder |of + |B|=|a +p).

iv. H egicmon ox® +Bx+7 =0 pe o # 0 &yl mpaypotikég piteg av kor pévo av B —4oy >0.

V. N kG0 yeopetpikn Tp6odo (av) pe Adyo A =1, 10 GOpooNG TOV V TPATOV OpOdV TNG diveTan and
TOVTUmMO S, =V-Q,.

(Movaoeg 10)

B) Av X ,X, ot pilec Tng kicmong ox’ +Bx+7=0, a#0va deitere 611 P= X; X, = ¥,
a
(Movdﬁsi 15)
o)i. A Ii.X dii.A iv.E v.X

Y

o

B) P=X%,-X,= Z’Y:

20 402 4o’ Ao

piva pVa_ (B -(VA) p-(Bder) A4
200
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1448. Aiveto n e&icwon: ax’ —5x+o =0, pe ropapeTpo a0 .

o) Na omodeilete 6TL av | o |< g , T0TE M E€icmon £yer pilec TpaypaTikovg aprdpovs, wov givar

avticTpopol petadd Tovg. (Movaoeg 10)
P) Na Bpeite Tig Aooelg g e&icmong, 6Tav a.=2. (Movaoeg 5)
2
v) Na Moete v eicoon: 2(X + %) - SLX + %J +2=0. (Movéoeg 10)
Avo

5 , , .
) A20 (-5 -4-0-a>0=25-40° >0 4(12S25<:>2|0L|S5<:>\(1\§E . A6 1i¢ oyéoeig Vieta:

a A s p , , . . -
P=—=1 Apa &gt pileg mpaypotikovg aptdpovg, mov eivar avtictpo@otl peta&d Tovg.
a

B) Otay a=2 é&yovue v ekicwon : 2x° —5x+2=0 pue A=(-5)"-4-2-2=25-16=9 kot
_ 5 8 5-3 2

1
= )y =00 -
2.2 4 2.2 4 2

v) Oétovpe @ =x + L (1) .Onote mpoxvmTer N ekiowon 2w’ — 5o +2 =0 1 omoio amd to epdTNua (B) £t
X

pileg Tovg ap1Bpovg 2 Kot % .

x=2 (-x)
(1):>x+£=2<:>x2+1=2x<:>x2—2x+1=0<:>(x—1)2 =0 x-1=0=x=1
X

1
=]

2 (:2x)
(1):>X+£=%<:>2X2+2:X<:>2X2—X+2=0(2) . Etvan Az(—l)z—4-2-2=1—16=—15<0.Enouévmg
X

1Y 1
N e€loman (2) dev &xel Tpaypatikég Aoelc. Apa n e&icwon Z(X + —] - S(X + —j +2 =0 éyel povadikn
X X

Adon v x =1.

1477 .0) Aiveran 1 diretpayovy eéicwon: x* —8x* —9=0. Na deifere 6T1 ) elicwon avty £xel dvo
povo mpoypatikég piles, TIg 0moies KoL VoL TPOGOL0PICETE. (Movaodeg 10)
B) I'evikevovtag TO TOPASELYIA TOV TPOTYOVUEVOV EPATNATOS, Ocpope T drteTpdywvn egicwon:
X' +Bx* +y=0 (1) pe mapapérpovg B,y € R. Na deilete 6TLav y <0 ToTe:
i) B> —4y>0 (Movadeg 3)
ii) N e€icmon (1) £xe1 600 POVO SLHPOPETIKES TPOYROTIKES PILES. (Movadeg 12)
Avo
a) x'=8x*-9=0(1) . Av otnv ekicwon (1) Bdcovpe o = x”wpordmret ) eicmwon o’ —8a—9 =0 pe
pileg toug ap1Opovg -1,9. Tote x> =—1 addvatn | X’ =9 x=+3 , dpan (1) &gl 300 u6Vo TPayHATIKES

piCes .

B)x* +Bx* +y=0 (2). Av oty eéicmon (2) Bécovue o = x* (3), tpokvmtel ) ekicoon o’ +B-o+7=0(3)

i) H (3) éxet Sraxpivovso A =p* —4y kot enetdn P> >0, y <0< —4y>0 sivorkar A>0<p>—4y>0.
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n BEPTIOTOYADS

i) Eneidn A >0 n (3) éxel 800 pileg o, 0, mpaypoticés kot avices. And Tig oxéoels Vieta éxovpe :
P=w,-0,=y<0. Apan (3) &et 600 etepoonpeg pilec. ' Eotw w1 n Betikn pila kot w2 n apvntiky pila. Ano
mv2) =>x=0, <x= i\/co_l M x* =w,<0 addvan. Apan (1) &gl 300 HOVO SPOPETIKEG TPOYHOTIKES

piCeg . Opoo av ®, >0 kot m, <0.

1482.a) Aiveran ) drretpayovy éicwon: x* —9x° +20=0 . Na deitere 6T eicmwon avti £xst

TE00EPLS OLUPOPETIKEG TTPaYNaTIKEG pileg, TIC 0TTOiEg KOL VO TPOGOLOPICETE. (Movéoeg 10)

) Na kotackevdosets pia Siretpayovy eéicomon g popeig X' +Px> +y=0 , n onoia va éxe1 590 povo
ora@opetikéc mpaypatikés pilec. No amwodciete Tov 1o(vpLopnd 6o Avvovtag Ty eicmaon mov
KOTOOKEVAGUTE. (Movadeg 15)

a) x* -9x*+20=0 (1) . Av oty e&locmon (1) Oécovue a = x* Tpokvmtel N e€icwon o’ —9a +20 =0
pe piteg Toug appovc 4,5. Tote X2 =4 <> x =421 x° =5 x =15 . Apan (1) &xet técoepic
SlapopeTikég mpaypatiké pileg

B) @étovpe x° = >0 kot eéicwon yiveton o +Po+y=0 (2) . o vo &xel n drretpdyovn ekicoon dHo
HOVO S10popETIKEG TpaypoTicég pileg, mpémetn (2) va éxet pia Otk pila p , 161 hote X> =p<>X = i\/g
Oa etvan ot pileg g Srtetpdywvng e&iowong. Tote dpwg 1 (2) Ba ypdpeton

(0—p)' =0 (x2 —p)2 =0 x' —2px” +p> =0. Apa aviikabiotdvTag otn HBéom Tov p ot TErevTain
e&lowon évav Betid apBpod €xovpe pia drtetpdrymvn mov wavomotel v exkemvnon. ' p =4 gtvo:

X' —8x*+16=0< (x2 — 4)2 =0 x’—4=0=x" =4 x=42(2) . Apan (2) el 300 HOVO SLPOPETIKEG
TPAyLOTIKES pileg .

2° Oéno
1262. Aivovtar ov apiOpoi: A = 1 xa B= Lo
5+5 5-5
o) Na ociEete ot
VA+B= 1 (Movadeg 8)
2
i) A-B= 2i0 (Movadeg 8)

1 5-.5 5+./5

a)i) A+B= L + = + =
5+J5 5-5 (5+\/§)(5—\/§) (5+\/§)(5—\/§)
AB 55+5W6 10 10 10 1
(5+J§)(5_J§) 52_ 52 25-5 20 2
1 1 1 1 1

1
5+V5 5-v5 (5+5)(5-45) 55’ 25-5 20

i) A-B=

1 1
B) H {ntovpevn e&iomon €xet dBpowopa piiodv S=A+B= > ywopevo pllodv P=A-B= P Ko
34

WN.EKPA, DEYQH.E[ T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



n &EP (OTTOYADS

givoun x° —= x+——0<:>20x -10x+1=0

1269. Aiveran To Tprdvopo 2x° +5x -1 .

a) Na oci&ete 0TL TO TPLOVLHO £ 000 Avieeg TpaypaTikEg pileg (Movaoeg 6)
B) Na Bpeite v Tipn} TOV mopactdoemv: X, +X,,X; - X, Kot L + S . (Movéoeg 9)
X, X

1 2

v) No wpocowopicete ma eicmon 2o0v Babpod mov el pileg Tovg aprOpovg L KoL 8 . (Movaoec 10)
Xl 2

Avo

) A=5°-4.2-(-1)=25+8=33>0, Gpa &xel 300 Gviceg Tpoypotikég pilec.

1
‘X, =——= KOl
2

1

B) Amo Tic oxéoeig Vieta: S=x, +x, = —g, P=x

_5
Xp XX Z:5
1

Z

Xy Xy XXy XX, XX,
. , , , , 1 1 ,
v) To abporopa Tmv prlov g e€iomong eivor S'= —+-—=5 Kol TO YIVOLEVO T®V
X X
1 2

1 1
pillov g eivor P'=— —=—= =-2. H {(ntovpevn e&icoon eivarn x° —5x —2=0
X, x

1280. 'Eoto a, p Tpaypatucoi apidpoi yia Tovg omoiovg woydovy: o+ B =2 ko’ +ap’=-30 .
o) No amodsciere 0T1: a-f=-15. (Movéoeg 10)
P) Na karaokgvdoete eEicmon devtépov fabpod pe pileg Tovg aprdpovg a, P kar va tovg Ppeite.

(Movdﬁsi 15)

) o+p=2(1) . a2B+aB2:—3O<:>a-[3(a+[3):—30<(i)>a-B-2:—30$:)>a~[3:—15

B) H {ntovpuevn e&icwon €xel aBpotopa prlidv S=a+p =2, ywvouevo pilldv P =a-B=-15 kot givoin
x* —2x-15=0. H sticwon &yt Soxpivovso A = (—2)2 —4-1-(-15) =64 =8% ko piCeg

X1=¥=5 Ko xzz%z—&dpa a=5xoP=-31Ma=-3 ku p=5.

1288. Aivetar To Tprédyvopo x> —kx—2, pe ke R.
o) No amodsiere 6L A> 0 Yo kd0e k € R, 6oV A 1 SL1IKPIVOVGA TOV TPLOVOHOL. (Movéoeg 10)

B) Av X,,X, givar o1 pileg g ekicwong X° —kx—2=0 (1), Téte:
i) va Bpeite To GBporspa S=X, +X, ko1 10 ywvopevo P =X, - X, Tov pridv mg (1). (Movaoeg 6)
i) va karackevdoete e€icmon 20v Padpov mov va £xer pileg p,,p, , 6mov p, = 2X; KoL p, =2X,

(Movdési 9)
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Bserorionioe.

B) i) Ano tovg Tomovg Vieta eivar S=X, + X, = —TK =K ko P=X,-X, = T- -2

if) H {ntodpevn e&icoon éxet 6Bpotopa piiov S'=p, +p, =2x, +2x, =2(x, +X, ) =2S =2k KoL
ywopevo pilov P'=p, -p, =2x, -2x, =4x, -x, =4(-2)=-8

H séicoon sivorn X —S'’X+P' =0 x* —2kx-8=0,

1315. "Eoto 0, p Tpaypatikoi apiOpoi yio Tovg omoiovg toydovv: o-B =4 ko o’f+ap’ =20 .
a) Na amodsifete 6T o+ =5. (Movéoeg 10)

P) Na kotackevaoete eEicwon 20v BaBpod pe piles Toug apdpoig a, f kon va Tovg Ppeite.
(Movaoeg 15)

® (4)

) a-B=4(1) . dB+op’=20=0-P(a+P)=20=4(a+B)=20=a+p=5

B) H Inrovpevn e&icwon éyxel abpoicpa pillov S=a+p =5, yvouevo pllov P=o- B =4 Ko
givarn x* —5x +4=0. H eficoon &xetl Stakpivovca A = (—5)2 —4-1-4=9=3 ko pileg

x1:57+3:4 Kot X2=5—;3:1,dpa a=4 k=11 a=1x«xu p=4.

1316. "Eoto a, B mpaypatikoi apiOpoi yia Tovg 0moiovs 1eydouv:

a+P=-1 kam o’p+20°p*+ap’=-12
o) No amodscilere oT1: a-f=-12. (Movéoeg 10)
P) No kotackevdoete €€icwon 20v Babpod pe piles Toug apdpoig a, f ko va Tovg Bpeite.

(Movdﬁsi 15)

o+f=-1(1) . o’B+2dp° + op’=—12=a-B-(o’ +20p+p*)=-12 =
()]

o-B-(a+p) =-30=a-B-(-1)’=-12<0a-p=-12

P) H intovpevn e&icwon éxel abpoiopa ptiov S=o+p=-1, ywouevo pilov P=a-p=-12 ko
glvorn x* +x-12=0. H e&icwon éyst dtakpivovoa A=1*—4-1-(-12)=49=7" B =—4 ko1 pileg

X1=_1+7:3 Kot Xzzﬂ:—4,dpa o=3 kot | a=—4 ko f=3.

1334. Aivovran 800 Tpaypatikoi apiOpoi o, p TéTorol O6TE: o+ P =12 kau o’ +p° =272,
a) Mg 1 Bo110s10 TG TaVTOTNTOG (a + B)2 =a’ + 2B +P°, va dcifere 6T1: a-P=—64. (Movadeg 8)

B) No kataockevdoete o e€icmon 20v Padpov wov £xer pileg Tovg aprOpodc a, P . (Movéoeg 10)
v) Na tpocoropicete T00G aplOpovg a, P . (Movaoeg 7)
Avo

0) (a+B) = & +20B+p° =208 =(0+p) —o’ —p* =

b (a+B) —(o* +B°) 12°-272 144-272 -128
ap = = = = =
2 2 2 2

—64
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> [TRTSERORE:

B) H {ntovpevn eiocwon €xet aBpotoua priddv S=a+p =12, yvopevo pillov P =o-p =—-64 kot
givorn x°-12x-64=0 (1).

v) H eéicwon éxet Sraxpivovoa A = (—12)2 —4.1-(—64)=400=20" ko pieg X, = 12 ; 20 =16 xo1

X, =12;20 =—4 .Ova, B elvar o1 pilec g e&icwong (1) apa a0=16 ko1 B=-4 | a=—4 ko1 B=16.

1 1

1337. Aivovtar ov aprOpoi: A= Ko B =

37 3+47

a) Na dgigete 6T1: A+B=3 Kk A-Bzé.

(Movéodeg 12)

S S e A L (AN

e e e e

R 37+3NL 6 6
Bao 1) 7

1 1 1 1 1

a)i) A+B=

i) A-B=

1
3—\/73+\/7:(3—\/7)(3+\/7):32_\/?2 T9-7 2

B) H {ntovpevn ekiomon €xerdBpoiopa pillov S=A+B=3, yvopevo pillov P=A-B :% Kot

(:2)
givaun x° —3x+5:0<:>2x2 -6x+1=0.

1348. Aivetar eticmon X° —2AXx+4(A—1)=0, pe mapaperpo AR .

o) No Bpeite T owokpivovoa g eEicmong. (Movadeg 8)

B) Na amodcitete 6T1 | mopondvo eicmon el pilec mpaypnotikic yia kabe A e R. (Movaoeg 8)

¥) AV X, X, givon ot pileg NG mopanave icwong, T0Te va Ppeite yia wora Tipn Tov A
ooeL: X, +X,=X, - X, . (Movaoeg 9)

Avo

W) A=4N —4-4A—-1)=4X —16(A—1) =4X* —16A +16 = (21 —4)°

B) Eivor A = (21 —4)* >0 dpo. n eEicwon éyet mpaypaticég pileg yio kéde A eR.

v) And 116 oyéoeig Vieta éxovpe X, +X, =2\ kot X, -X, =4A-1)=4r-4
Emopévag X, +X, =X, - X, ©2A=4A-4 <40 -2A=4 2h=4 A =2

1359.0) No. Mbeete TV £&icoon |x—2|=/3 . (Movédeg 10)

B) No oynpatioete eEicmon dgvtépov Padpov pe pileg, Tic piles TG eiocmong Tov A)epOTINHATOG.

(Movaoeg 15)
Avc
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BegtioriovAbE

3o x=2+V31 x-2=—3x=2-3

P) To aBpoopa v prladv eivar S=2 yﬂ’él + ZM =4
To ywopevo tov priov eivor: P=(2 - \/5)(2 + «/§) =22 \/52 =4-3=1
H {ntodpevn eéicoon eivarn x° —4x +1=0.

4° O¢po,

1407. Téooeprg aOAnTéS, 0 ApyOpnc, 0 Baosiing, o Midpyog Kot 0 ANuNTPNG TEPRATIOAY GE £V ayDVA
Opopov pe avTicToLovs YPOovoVG (68 AemTd) ta, e, tr KAt ta, Y10 TOVS 0TTOIOVGS LGYVOVY 01 GYEGELS:

t, +2t t, +t

tya<ty , t. =% ko ft, — t,| = [t;— t,] .t, =%
a) i) No ocigete 611 . (Movéosg 5)

ii) Na Bpeite T opd pe v omoia teppdticay ov a@intic.

Na 01T1010Y1|6ETE TV OTAVTI|GT] GUC. (Movaoeg 10)

B) Aivetan emmdéov 6T oy Ve T, + 1, =6 kau t,-t;=8.

i) No ypayete pio elicwon 2ov fadpov mov £xer pileg Tovg apdpodc t, ko t; . (Movaoeg 5)

ii) Na Bpeite 1006 1pOvoVS TEPUATIOROV TOV TEGTAP@Y 0OINTOV. (Movédeg S)

@) i) [ty —t,| = [tg—t,| @tA7t{:tB7t{©tA=tB dromo (t, <tg)

nt,—-t,=—(t; —t)=t,—t, =t +t, &2t, =t, +t; =t, =

ty +tg
2

. t, +t
i) t, <t, ot, < A2 L S2t, <t, +t, o t, <t oyvet
t +tB<tA+2tB

3

A

< 3(t, +t) <2(t, +2t,) < 3t, +3ty <2t, +4t; < t, <ty woydeL

t, <t <
Apa t, <t, <t <t,

B) i) H Intodpevn e&iocwon éxet dBpotopa pllodv S=t, + t,=6, ywopevo pillov

+2
tr<th:>tA 3 b <ty ot +2t, <3t, ot, <tylopdel P=t, -t,=8 kongfvarn x* —6x+8=0.

ii) Ot ypovor teppaticpod tov abintdv A kot B givat ot pieg g e&iowong
X —6x+8=0 dnhadn t, =2 minkar t, =4 min (t, <tg).Oypdvog teppoTIcnod Tov abinth I

ty+2t; _ 2"’2'4=E=3min Ko 20sec
3 3 3

gtvan t,. =

ttts 2+4=3min
2

O ypdvog teppatiopov tov ainm A eivon  t, =

1431. Aiverou n e&iooon X° —4x+2—A* =0 (1) pe nopaperpo LR
o) No amodsiere 011, Y10 omoradmote Tipn Tov A € R, 1 (1) £xev dvo0 pileg dvicec. (Movaoeg 10)
B) Av X, kau X, givan ot pieg g licmwong (1):

i) Na Bpeite 10 S=X, +X, .

ii) Na Bpeite To P =X, - X, ®¢ 6uvapTnon Tov mpaypatikov apiOpoed A . (Movadeg 5)
Y) Av 1 pia piCe g s&icmong (1) sivar 0 aprOpog 2+ «/§ T0TE:

i) vo amodeiere 6TL N dAAn pile ™G eicwong (1) gival o apOpog 2 - \/§ .

ii) va ﬁish’s 70 A. (Movdﬁsi 10)
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> [TRTSERORE:

a) H e&icwon éyet Sraxpivovsa A =(—4)° —4(2—1) =16 -8 +4N* =8+ 41> > 0 dpo. £xet Svo pileg mparypoTiKég
KO OVIGEGS.

B)i)S=x,+x,=4
i) P=x,-x,=2-¥

Y) i) Av x1=2+«/§ 0T X, +X, =4 2+ B8+X, =4 X, =4-2-3=2-3
i) x, X, =2-% = @2-3)2+3)=2-X =2 -3 =2- ¥ =4-3=2-¥ ¥ =1anr=1]

1439. Aiveton To Tprdvopo: AX’ —(7L2 + 1)X +A, pe Ae R-{0} .
o) Na Bpeite T dwokpivovsa A Tov TPLOVOLOD Kot va atodeifeTe 6TL TO TPLOVLHO £xEL pileg
mpaypoTikés yia kGs A € R —{0} . (Movadeg 8)
B) Av X;, X, givan ot pileg TOV TPLOVOPOV, VO EKPPAGETE TO GOpoIopa S=X, +X, GUVOPTI|GEL TOV
AeR- {O} Ko va Bpeite v Tipn] Tov ywvopévov P = X, - X, TV pridv. (Movadeg 5)
v) Av A<0, 1ots:
i) T0 mapamave TPrOvopo £xeL pileg OeTikéc N apvnTikéc;
Na artworoynoete TV andvinon coc. (Movaoeg 6)
ii) va. amooci&ere o0TL |X1 +X2| > 2X,X, , 6mov X, X, givan o1 pilec Tov Mapumave TPLOVOROVL.

iMovdﬁsi 6i

@) A=[-(¥ +1)]2 AL =N A2 1A =N 2R 1= (2 =12 20
Apa 1 e&iowon (1) éxet pileg mpoypaticés ywo k6 A e R —{0} .

22 +d A
)] S=X1+X2=T Ko P:xl-xzzle

y) i) Enetdn 1o yvopevo sivar 0etikdg aptdpoc kat to afpotopa opvntikds aptdpog (A +1>0 kor A<0)
TO TPUOVLHO £xel pilec apvnTikéc.

D241 0

2
Pl >2 & R4l 20 R +204120 (A+1)220

>2&

i) | X, +X, [ 2X,X, <

1451. Aiveton n g€iomon: x* —AX —(12 + 5) =0 (1) pemapapetpo A eR.

o) No Bpeite T owokpivovoa A ¢ eicmong (1). (Movadeg 5)
B) Na amodcitete 6L ) eicmon (1) £xer dvo piles TpaypaTIKES KoL dvioes yio kd0s A € R. (Movadeg 10)
Y) Av X, X, givan o1 690 pileg g eicmong (1), va BpeBolv o1 Tipég Tov A € R yio Tig omoieg
oY VEL: (X1 - 2)(X2 - 2) =—4, (Movaodeg 10)
Avo

@) A=(-2)" =4[ (¥ +5) | =1 +4X +20 =5V +20
B) Etvor A =53 +20>0 dpan (1) éxet dvo pileg mpoypaticég kot vices yio, kabe AE R .

¥) And Tig oyéoeig Vieta égovpe : S=x, +X, =A kot P=x,-x, =—(¥ +5)=-A" -5
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4 S XX, — 2K, — 2%, +A=—4 & XX, —2(X, +X,) +8=0 N -5-2A+8=0 <
-2A+3=0

H tedevtoia &gt Stokpivovoa A = (—2)2 —4-(-1)-3=16, Gpa A= 2—2 =3 A= ;24 =1

1452.a) No. Mogte Ty eicomon: X° —3x—4=0 (1) . (Movadeg 10)
B) Aivovrar ot opdonpor apiOpoi a, P yia Tovg omoiovg woyver: o’ —3ap —4p° =0.
i) No amodscilete 6T 0 aprOpog % givan Mon g eicwong (1). (Movadeg 7)
ii) Na aitioloyneete yioti 0 o givon TeTpamridoilog Tov . Movaosg 8

3+5 3-

2 2

al
|
N

@) A=(-3)"-4-1-(-4)=9+16 =25 Gpa XFT:%:A' X, =

B) i) T'o va givor ap1Budg % elvar Avon g e&icwonc (1) Oa wpémetl va v emoAnOgvel, OnAon

i 2 (8%
(%) —3%—4:0 “—2—35—4 0 o —3af—4p> =0 1oyvEL.

ii) Apod apBpdg % etva Aon g e&iomwong (1) Ba mpémet %: -1 amoppinteTon yoti ot a, P ivan

opocnuot M Ly P 463 . Apa. o a givar TeTpamTAdolog Tov B.
poon 5

1456. Aivetan ) e€iocowon: x> —x +(7\. - 7\.2) =0 (1), pemapapetpo LeR .

o) Na Bpeite T owakpivovoa A g eEicmong ko va amodeitete 0T N eicwon &yer pileg mpaypatikég
T KG0e A e R. (Movadeg 10)
B) I'a wowa Tipn] Tov A N e€icmon (1) €xer 0v0 pileg ioeg; (Movaoeg 6)
Y) Av A # % Ko X, X, givan ot pilec ¢ mapandvo eicwong (1), T0te va Ppeite yia moreg TipéG T00 A
1
woyvst: d(X, ,X,)=——— . Movadec 9
oY (X1.%,) a5 %) ( <9)

Avo
@) A=(-1)"-4-1-A=X)=1-4r+4N =(1-21)° >0.
Apan e&iomon (1) &xel pileg mpaypaticég yia kébe A ER

1
B) ®a mpémet A=Oc>(1—2k)2=0©1—2k=0c>2l:1<:>x:5

¥) And 11 oyéoeig Vieta éyovue S=x, +X, =L P=x,-x, =A— ¥’

1
X=X, |= X -, [=1e (X, —X,)’ =1 X —2X,X, + X, =1
d( 17 z) |X1_Xz|

(X, +X,) —4xX, =1 P =4 -) =1 [ - +42 =\ o MA-1)=0=2=0 41 =1

d(x,,x,) =
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BEPHOIIOYADS

vetol 1 €l6o X+7=0 (1) pe B, y mpaypotikovs apdpovs. Av 1 e&icwon (1) éxel 6vo

pileg aviees Yo TIG 0MTOiES LoYVEL |Xl + x2| =4 , tors:

a) Na Bpeite 1ig dvvatéc Tipég Tov f . (Movéoeg 6)

P) Na amoodciete 6TL Y<4 . (Movéoeg 7)

7) Aivetron gmahéov 0 ebicwon x° —B|x|+3 =0 (2) . Na sterdoete Y10 moww omd Tig TIpég Tov B mov
NKOTE 670 (1) epOTNUO, 1] E€icman (2) dev éyal mpaypaTikég pilec. (Movdoeg 12

o) And Tig oyéoeig Vieta &xovpe S=x, +X, =B Apa: |X, + X,|=4<|pl=4 Sp=14
B4
B) Agod &yet dVo pilec mpaypatikéc kot Gvices :A >0 < B’ -4y >0 4y<p’ © dy<l6 oy <4

®
T) O¢tovpe [X|=w (3). And myv (2)=x[ B|x|+3=0=0"-B-0+3=0 (4)
Ia =4 and (4) = o’ —4o+3=0 . H e&icmon éyel Stakpivovso A=16—-12=4.
4+2 6 4-2 2

=5=3 o= ===l

2 2
B)=|x|=1e x==%1 .Apa éxel mpaypoartikég pilec.

[No B=—4. )=’ +40+3=0

Apa £yer pileg i o, =

H e€icmon £xer duokpivovoo A=16—12=4. Apa &gl pilec 116: o, = _42+ 21 _?2 =-1,
4-2 -6 ) ,
o, :T = ? =-3. () =[x|=-1 adbvamm oto R. (3)=|x|=-3 advvarnoto R.

Apan (1) dev éyel mparypotikes piles .

1463. Aivetron 1 eéicwon: afx’ —(oc2 + BZ)X+ aB =0, 6mov a, B dv0 OcTukoi aprOpoi.

2
o) Na ociEete 6TL 1) Orokpivovea A g eicmong eivar: A = (()L2 - Bz) . (Movadeg 8)

P) Na Bpeite T oyéon petald ToOv aplOpov o, f , dote 1 e€icmon va el ovo pileg AVIGES, TIS 0TOIES
V0. TPOGOLOPICETE, (IS CLVAPTN O TOV d, 3. (Movaoeg 10)

v) Av ot pileg ¢ e€iocmong ivar X, = % Kau X, =% , TOTE VO 00oEileTe OTL: (1+ Xl)(1+ X, ) >4,
(Movdﬁsi 7)
@) A=[—(o" + BZ)]Z ~4-aB-ap=a’ + 207" + B —4a’p’ =a’ — 20’ +p* =(0’ — p*)’

az;bﬁ/fﬂxz}ﬁz\ Zq E
208 CZdp B

B) Oa mpémer o’ —B° 20> o’ #B* < az1B . Ot pileg eivan X, =

Z
can x, AP 2 p
20 Z(xJZS/ a

y)AnéngcxécagVieta:S=x1+x2=a ,szl.xzz_ﬁl =1
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n BEPHOTTOYADS

2 2

+
(1+%,)(1+X,) 24 <1+ X, +X, +X, X, VP BB t1>4 &
a
a2+ﬁz (0, e 2 | 2 2
5 22 S o +pf 220 a” +B° -20=20< (a—P)° =0 woydetL.
a

1469. Aiveran 1 g&icoon AX’ +(2A —1)X+A—1=0, pe nopaperpo A € R— {0} '
a) Na oci&ete 0T 1] drokpivovea A g eiocmong eivan aveédptnTn Tov A, ONhaor] otabdepi. (Movadeg 8)

P) Na tpocowopioete T1g pilec g e€icmong cuvapTicel Tov A. (Movaoeg 7)
v) Na Bpeite ywa moreg TIpéS TOV A | amdéoTacn TOV pLLAV TN¢ e€icmong oTov AE0ve TOV TPAYNITIKOV
apOpv gival ion pe 2 povadeg. (Movéoeg 10)

@) A=(20—1)" —4-%-(h—1)= 47 AL +1°82 P4 =1 aveEapnm o0 A

B) x AN 2, 211 2-2 20D
1 A )( L A A A

20 —1 A—
Kot P=x, -x, =T.

Eivor d(X,,X,) X, —X, |22 ] %, =X, =4 < (X, —X,)" =4 & X2 —2x,%, + X2 =4 (1)

¥) An6 tovg Tomovg Vieta éxovpe S=x, +X, =—

P 2 2 , / ’
Opwg (X, +X, )" = X7 +2X,X, +X5 < X5 +X5 =(X, +X,) —2X,X, . Ondte n oxéon (1) yiverau

1) - 2L-1)° -
(x1+x2)2—4x1x2=4<:>(—%) —4%:4<:>( 73 ) 4 LA
2 __ _ (;3
ax };”‘“—4%4 O I AT 41— 2V = M > A2 = 1©x2=%©x +%

1475. Aiverar To Tprdvopo: AX’ —(lz + 1)X+ A, pe Ae R-{0}.

a) No Bpeite Tn drokpivovoa A TOV TPLOVOROV KO VO, AT0dEiEETE 6TL TO TPLOVLNO Exer pileg
TPOYROTIKES Y10 KGOE A € R — {0} . (Movadeg 8)

B) Av X,, X, givar o pileg TOV TPLOVOPHOV, VO EKPPAGETE TO GOpoIopa S=X, +X, cvvapTtiicel Tov A #0

Kau vo, Bpeite Ty Tipn Tov yvopévov P =X, - X, Tov priav. (Movaoeg 5)
v) Av A >0 To mopomdve Tprdvopo £yl pileg OeTikES 1) 0pvNTIKEGS
Na artioroyN6ETE TV ATTAVTI|G1] GOG. (Movadeg 6)
0) Av 0<A #1 ku X, X, givan o1 piles TOV TAPATAVO TPLOVOPOV, TOTE VO GVYKPIVETE TOVG aPLOpPOVG
X, +X
277 e 1. (Movaoeg 6)
Avo

@) A=[-(X +1)]2 A A=A 2R 1A =N 2+ 1= (R =1)> >0
Apa 10 TpLdVLHO £xEL pileg Tpaypatikég yio kibe A e R — {0} :

: M+l
B) An6 tovg Tomovg Vieta éyovpe S=X; +X, = — P=x, -
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e iiones

v) Eneidn P=1>0 o pilec etvar opdonpot apiBuoi. ElvauS=

>0 yori X’ +1>0 kot A >0, emopévag

ot pilec eivon Betikoi apBpoi.

0) ' O0<A =1 etvar S=x; +X, >0. Apa éovpe:

2+l
2 2 _ 7»—12
X tX, g A g Kl Xl-n )>o,5nxa5ﬁ 1% g0 XitXe g,
2 2 7 0 0

1478.a) Aiveror opOoydvio maporinroypappo pe wepiperpo IT= 34 cm Ko draydvio =13 cm.

i) Na dcitete 6T1 0 £pfadév Tov opBoywviov given E =60 cm?, (Movaodeg 5)
ii) No kataokevdoere pa e€icoon 2o0v fabpot mov va £xel pileg Ta pijKn TOV TALLPAOV TOL

opBoymviov. (Movéoseg 5)

iii) No Bpeite Ta pkn Tov Thevp@v TOL 0pOoy®Viov. (Movaoeg 5)

B) Na eEetdoete av vrapyel opdoydvio maparinléypoppo pe epfodév 40 em? ko Sroydvio 8 cm.

iMovdﬁsi 10i

a) i) Av a, B ot Thevpég Tov opHoymviov ToTE:

2
M=20a+2B<34=20+2B<=a+Pp=17 (1) —~—_ 5 -B
A76 10 [TuBayodpelo Bedpnua oto tpiyovo ABIT |

gyovpe: &’ =a’ +p o o’ +p° =169 =

@
(0+B) —2ap=169=17" =20B =169 < 289 —2af =169 & 2aP = 289 —169 < 20f =120 < off = 60
Apa to epfadov eivar E=a-p=5-12=60

ii) To dOpotopa tov pidv g e&icmong givor S=a+ =17, kat 10 ywvopevo tovg givar P=a-f=60 .

Amd Toug Tomovg tov Vieta n {ntovpevn e&icoon eivarn x° —17x +60=0 (3)
iii) H e&iowon (3) éxet pileg tovg apBpovs 5,12, dpa a=5 kot B=12 | a=12 Kot =5

B) Av o', B" ot mhevpéc Tov opBoywviov ko &' 1 Sraydviog Tote: E=a' B =40 (4),
8% =0 +p° < a’ +B7 =64 = (d' +B) —20p =64 =

(o',p">0)
(0 +B)° —80=64 < (a'+P)’ =144 < o+ =12(5)

O apduoi o, B etvon pileg g e&lomong : x* —12x +40 =0 (6)
H (6) éxet Sraxpivovoa A'=(-12)* —4-40=144—-160=—-16 <0
Apa dev vrapyet ophoydvio pe epfadov 40 cm? kat Sioydvio 8 cm.

1491. Aiveto n e&icwon: X* —5Ax—1=0, pe mapapetpo LR .
o) No amodsiere 0T1, Y10 KGOE A € R, 1 €icwon £xs1 8V0 piles mpaypotikéc kou avices.  (Movadeg 7)
B) Av X, X, givan ou pilec Tng mopanave icwong, ToTE:

i) Na mpoodropicete Tig TIpég Tov A € R, yio TG omoieg oyder:

(%, +%,) —18=7(%,=%,)" =0, (Movédeg 9)
ii) T A =1, vo Ppeite v Ty} TG mopdotaong: XoX, —3X, +4—3X, + X, X5 . Movadeg 9)
Avo

a) H e&icoon £xet Staxpivovsa A =(=51)> —4-1-(=1) =258 +4 >0 dpa £xel S0 pilec mpoypaTicss Ko

43

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



s oo

B) Ano tic oxéoeig Vieta éyovpe: S=x, +x, =5\, P=x,-x, =-1
i) (X, +%,) =18-7(%,-%,)" =0 (5L ~18-7(-1)* =0 =
S 28BN -18-7=0=25" =25 =1 A=*1

ii) T A =1 givor S=5 kar X°X, —3X, +4—3X, +X,X5 =XX, + X, X5 —3X, = 3X, + 4 =
=X, X, - (X, +X,)—3(X, +X,)+4=-1-5-3-5+4=-5-15+4=-16

1493. Ov mrevpég X, ,X, evog opBoywviov Tapaiinioypappov given ov piles g edicmong
x*=2x+A(2-1)=0 pe A €(0,2).
a) No Bpeite:

i) Tnv mwepipeTpo I Tov opOBoymviov. (Movadeg 6)

ii) To enPadév E tov opBoymviov cuvapTioeL Tov A. (Movadeg 6)
B) Na amodcitere 6011 E<1 , Y10 k60 A € (O, 2) . (Movaoeg 7)
v) I'e worwa Tipm Tov A 10 epPadov E tov opBoywmviov yiveron péyreto, oniaon ico pe 1; T propeite va

nElTe TOTE Y10 T0 0pOOYOVIO; Movaoeg 6

a) A Tig oyéoeig Vieta éxovpe: S=x, +X, =2,P=x,-x, =M2-1) =21 ¥
i) IT=2x, +2x, =2(x,+x,)=2-2=4 i) E=X, X, =2L-¥

B) ESlo-N<laoN -20+1200 X -20+120< (A —1)* 20 wydet
V)E=lo2h-¥=loX -2+1=0=X-24+1=0=A-1)’=0=r-1=0=A=1
I'o A =1 7o gpPadov E tov opboymviov yiveron péyioto . Tote mpokvntel 1 e&icwon :
X*=2x+1=0c (Xx-1)° =0 x-1=0<x=1. Apa X, =X, =1 enopévog otv nepintmon av
€xovpe TETPAy@VO TAgLphg 1.

1508. Aivovrar 1) e&icmon: X* —2X+A =0 , pewapaperpo A<1.

a) No amodcifere 6T e€icmon £xer 600 pileg X, X, orwpopeTikic petalv Tovg. (Movéoeg 6)
B) Na amodcifere 6L X, +X, =2 . (Movaoeg 4)
¥) Av e T1g pites X;,X, woyver emahéov | X, —2|=| X, + 2| TéTe:
i) Na deigete 6L X, — X, =4 . (Movadeg 7)
i) Na mpocdrwopicere Tig piles X,,X, TNV Tyun TOV Al (Movadec 8)
Avo

a) H e&icoon £xet Staxpivovoo A=(-2)° —4h=4—-4L=41-1)>0 yti A<l < 1-1>0<4(1-21)>0
Apa €xetl dvo pileg TpayHoTIKEG Ko AVIGEG.

B) And tic oxéoeig Vieta éyovpe: S=x, +x, =2(1)
7) i) And mv (1)= X, —2=—-X, .Enopévag |X,— 2| X, + 2| (X, —2=X, +2< X, —X, =4 ) 1
(6]
(x1—2=—x2 -2 X+ X, =O©2=Odrono) Apa X, —X, =4(2)

i) Ano (1)+(2)=2X, =6 <X, =3 ko X, =2—X; =—1 And 11¢ oxéoeig Vieta: P=x,-x, =A< A=-3
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) BEPHIOTTOYA A

Alvovtoa 1 € wmon ax’ —(a” — x a=0, pemapaperpo a=0.
o) No amodsciete 6TL | Srukpivovsa g icmong sivar A = (oc2 +1)2 . (Movéoeg 5)
B) Na amodcilere 0T 01 pileg TG e€iowong ivor P, =a Ko p, = —é . (Movadeg 10)
v) Na BpeBovv o1 Tipég T0V @ AoTE |pl - p2| =2. (Movaoeg 10)
Avo

o) A=[—(a2—1)]2—4-a-(—a)<:>a4—2a2+1+4a2 =a' +20° +1=( (x2+1)2

A+ N Zd? o 11 -7 1
O1 pilec tnc eEicmwonc eivat: p, = = =0 Kol 2 W~ A4 2
B) O piCeg g e€icmong P, o 74 P, » 7o a
Ané soeig Vieta & 'S= il S A _
v) Ano g oxéocig Vieta égovpe :S=X, +X, = . P=xx%,= x{ =-1

|p1—p2|:2<3|p1—p2|2 :4<:>(p1—p2)2 =4 < p?—2p,p, +p :4<:>(p1+p2)2—4p1p2 =4

20 2 2_ 2 2 _ 2 2_
(“ A Y=de| 2 th=-fe |2 0ot 0od-1=0c0 =1 o=+
o o

o o
12940 Ecto 0, p 0stikoi poypatikoi aprOpoi pc o —p=1.

1
o) Na amodeiere 611 =Jo + \/ﬁ . (Movéoeg 6 )
Ja=\p
2 2
p) Av A= ! + ! va amodeiere 611 ¢
Jo—\B) (Va+B
i. A=2a+2p (Movadeg 8)
i. A>4,/op (Movéoeg 5)
) Av gmumdéov af = 6 va Bpeite Tovg aprOpovg o ko f. (Movaodeg 6)

0 ﬁ: o +\B e 1=(va-yB)(Vo+B) e (Ya) - (VB) =1 a—p=1 wgin

vis{zhg) 7] :(Ja—lJE)2+(J&+1JE)2©

R N o M 2 R
B () (o] e B[]

A:(JE)Z+(JE)Z+W+(J€)Z+(JE)Z—M= 20+ 2B =2°‘1+225=2a+2[3

() ) ] ‘o

i, A> 4ap < 20+ 2B > 4Jop o+ B> 2,JaB < (a+ )’ (J_)

o’ +2ap +B* > 4of < o’ — 20 + p? >0<:>((x—[3) >0 12> 0 woylet
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7) Eivar a—B=1<a=1+p, ondte: 0fp=6< (1+B)p=6<=B*+p-6=0

H tehevtaio sivon e€icmon 2% Babpod pe A= 25 ko pileg B, = % =2,B,= ? = -3 amoppintetar

Tote o=p+1=2+1=3
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ANIZQXEIZ 1° Babpod

20 O¢po
, . X 1
1357. Aivovtar or avicdeslg 3X—1<X+9 ko 2— o <X+ rh
a) Na Bpeite Tic Avoeig Tovg. (Movaoeg 15)
) Na Bpeite 1o 61v0OA0 TOV KOLVAV TOVG AMGEV. (Movéoeg 10)

0) AX-1<X+93X—Xx<9+12x<10<=x <5
(2)
2—%Sx+%<:>4—x£2x+1<:>3£3x<:>x21

B) To cuvoro TV KOwdV Tovg Abcewy gival To [1,5) .

40 O¢po.
13312.Aiveron n elicowon x> —6x+A=0(1) 6mov AeR .
a) No Bpeite yro woreg Tipég Tov A N e€icmwon (1) éxer mpaypatikég pilec. (Movaoeg 7)
B) Av dv0 mpaypatikoi apiBpoi a kot B £xovv 6Tadepé GOporopa 6 Ko yivopevo - =A, T0TE:
i. No dcitere 6T a-f<9. (Movadeg 6)
ii. Na d¢i&ete 0L a-f =9 av kou pévo av o = f. (Movadeg 5)

v) Na o¢iete 6TL 06 6)h0 T0 OpOOYyOVIC TAPAAAAGYPOpRpRA NE OLAOTAGELS O, B KoL TEPipETPO 12,
£YaAMTEPO EPPAOOV £YEL TO TETPAY®VO. (Movéadeg 7)

o) Emedn n (1) givan 2°° Babuov, £xel mpoayuatikéc pileg av kol Lovo av
A20<::>(—6)2 —4.1-,20=236-41L>20=36240 <= A <9

B) i. Enc1om o1 apbpoi o kat B £xovv otabepd dOpoiopa 6 kot yvouevo o - =24, amd Tovg TOHTOVE TOVL
Vietta mpoxvntet 61t ivan piec e (1). Eivan P=xx, & a-f=%, 6pog A<9 dpakar a-f<9.

ii. Eneidn ot apBpoi a, B eivon pileg g (1), 0o eivar o=, av kar povoav A=0=A1=9<a-f=9.

v) Ta opBoydvia TaparAnAdypappa pe S106TAGELS O, B £(ovv TepipeTpo 2a + 2, dpa

20+ 2B =12 < a+P=6. To euPaddv twv opboywviov eivor o-f .

310 B oxéhog dei&ope 0TL 6tav o+ B =6 tOte - P <9 ko gmmALov ) 1I6OTNTA O - B =9 1oYbEL POvo OTOV
a = B. Apa n peyardtepn T Tov gpPadod ivar 9 ko avTd cupPaivet ov kot Hovo av ot

dwaotdoelg Tov opboymviov givar ioeg, dniadr| av kot povo av lvor TETPAY@VO.

AVIGOGELS NE ATOAVTO

20 O¢po
1243.0) Na Moete v avicoon | X—1/=5 . (Movadeg 8)
B) Na Bpeite Tovg apOpovg X mov anxéyovv amd 1o 5 andotacn pkpotepn Tov 3. (Movadec 9)
i) Na ﬁisirs ni Kowéi M)cai TOV (1) Ko (Ii). (Movdﬁsi 8)
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Bievviiones

Enopévag ot Mceig g avicwong eivat to dtaotiporta (—wo,0]u[2,+0)

B) d(x,5) <3| x-5<3<= -3<x-5<3<=2<x<8

v) Ot xowvég Aboelg Tov (o) Kot
(B) etvo To draotnua (2,8)

o
K4

1284.0) Na Mooete v avicoon [x+4]23 . (Movadeg 12)

B) Av o.> -1, vo ypawyete TV tapaotacn A = ||0c + 4| - 3| Yopig amérvteg TIpéG. No aTIOAOYNGETE TO
vaoiwié cai. iMovdSsi 13)
0) [x+423(x+423ex2-1)f(x+4<-3 < x<-7)

P) a=z-l<a+424-1<0+4=3>0 Kol a>-1<a+1=0
a+1>0

o+4>0
Apa: A=la+4|-3] = |a+4-3Ha+1]| = a+l

1330.a) Na AO6ETE TIG BVIGMOELS KOL VO TAPAGTIGETE TIS AOGELS TOVG 6TOV GEOVE TOV TPAYUATIKADV

aplOpov:

i) | 2X — 3|s 5 (Movéoeg 9)
i) | 2x—3[>1 (Movadeg 9)
Na Bpeite TIC TINES TOV X Y0 TIG 07TOLEC GLVEANO£DOVY 01 TUPUTAVD AVIGDOGELC. Movaosc 7

o) i) |2x-3|<5& 5<2x-3<5 -2<2x <8< -1<x<4 W
i)

[2x 821 (2x-321e 2x 24 x22) 1 (2x-3< -1 2x <2< x <1)

DN\ A

4 3 2 1 0 1 2 3 M5 6 7

B) xe[-1L1]u[2,4]

M
7

4 3 2 1 0 1 2 3 4 5 6

1331.0)Na Moete TV eéicwon: 2x° —x—-6=0 (1). (Movadec 9)
B) Na Adoete Tv avicoon: |X - 1| <2 (2). (Movadeg 9)
v) Na €€€TA6ETE AV VAPYOVY TIUES TOV X TOV LKAVOTOLOVY TOVTOYPOVa. TIS oyécels (1) ko (2).

(Movdﬁsi 7)

1-7 -6 3
=2 Kot X2=—2 > ZT:_E

~

O)A=(-1)"—4-2-(-6)=1+48=49=7" . X, =——=

1+
2.2

N oo

B) IX-1k2< -2<x-1<2<-1<x<3<=xe(L3)
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v) Eneion 2 € (1,3), evod -5 e 1 3 70 2 givor  {nTodpevn .

1355.0) Na Mioete v avicmon [x—5/<2 . (Movadeg 8)
B) Na Moete TV avicmon |2 - 3X| >5 . (Movadeg 8)

v) No. TapacT|6ETE TIS ADGELS TV OVO TPOTYOVUEVAOV GVICAOGEMV GTOV 1010 GEOVA TOV TPAYLATIKAV
apOpav. Mg 1 fo1)0&ia Tov GEova, vo TPOGOOPICETE TO GVVOLO TMV KOVAV TOVS AVGEMV KL VA TO
OVOTOPUCTIGETE LE OLAGT IO 1] £V OLOGTUOTOV. (Movéoeg 9)

0) [X-5Kk2< -2<x-5<2<3<x<7

[})|2—3x|>5<:>(2—3x>5<:>—3x>3<:>x<—1)1’](2—3x<—5<:>—3x<—7<:>x>£j

NN NWW\\\'

-4 -3 0.2 -1 0 1 Z
3
v) Apa Xe(3,7)
] ] 1 )
1365.a) Na Moste Ty avicoon (X — > <4 . (Movadsg 9)
P) Na AMoete v avicoon: |X + 5| >3 . (Movaoeg 9)

v) Na Bpeite Tig KowvEg AMYGELS TV OVIGATEDY TOV EPOTNNATOV (a) Ko (B) pe ypion tov dEova Tav

ﬂ:iaiiaﬂkd)v uilﬂidw KOl vo, ‘ni iidilisra is ‘ra Eoﬁiii Slac‘ri' ia‘roi. (Movdﬁsi 7)

(2)

7
o) <4c>—4<x—5<4<:>—8<2x—1<8<:>—7<2x<9<:>—5<x<5

1
X__
2

B) [x+5/23< (x+523<x>-2)7 (x+5<-3< x<-8)

» XE[—zﬁj SIS oo
2 12 10 6 7 9
2 5
1367.0) Na Moete v eéicoon: [2x—4/=3|x-1]| . (Movadeg 9)
B) Na Adoete TV aviecoon: | 3x— 5| >1 . (Movadec 9)

v) Eivan or Abeeig s e&icmong Tov (a) EpOTRRATOS Kot ADGES TS avicwong Tov (B) epotipatog;
Na uruo)mﬁ' OETE 'riv undvrici' cai. iMovdSsi 7i
0) [2x-4=3]x-1|<=2x-4=3(x-1) & 2x-4=3x-3ex=-1 1

2x—4=—3(x—1)<:>2x—4=—3x+3<:>5x=7<:>x=§
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BEPHOTTOYADS

3x-5>1e(3x-5>1<3x>6x>2) 4 (3x—5<—1<:>3x<4<:>x<§)

)

, 4 5 4 , 4 , 4 , ,
v) Etvan —1< 3 Kol 7 < 3 apa ot aptBpoi -1 kot 3 OVIKOLV GTO Gt —oo,§ , EMOUEVAG Etvar

Aboeglg g avicmong.

1374. a) Na MGETE TIC TOPAKAT® AVIGAGELS KAL VO, TOPUGTHGETE TIG AIGELS TOVG GTOV
aEova TOV TPUYLATIKAV aplOpav:
i) [1-2x|<5 (Movadeg 9)

i) [1—2x|>1 (Movédses 9)

P) Na Bpeite Tic axépareg TIHES TOL X Yo TIS 070ieg GUVAANOEVOVY Ol TAPUTAVE AVIGOGELS.

iMovdSsi 7 i

0) [1-2X| <5< -5<1-2x<5& 6<-2X<4&3>X>-2< -2<X<3

A . .

-2 -1 0

e
S}

wO—

L-2x|21e(1-2x21e-2x20 & x<0 ) (1-2x<-1o2x <2 & x21)

—

- |

g v v g T
-4 -3 -2 -1 0 1 2 3 4 5 6

B) Zvvainbedovy oto (-2, 0] UL, 3) .01 axéparot apBuoi Tov VIAPYOLY GTA SLUGTHLLOTO CVTE,
givan ot: -1,0,1,2.

12909.Aivetor o mpaypatikég aplOpds X yia Tov omoio wyver [X—3[<5.
a) No ocifete 6TL X € (—2, 8) . (Movadeg 9)
B) Noa Bpeite Tig aképares TIRES TOL X Y10 TIS 0TTOLEG LOYVEL |X = 3| <5. (Movaodeg 7)

¥) Av A 10 60V0L0 TTOV £)EL GTOLYELD TIG OKEPULES TINEG TOV X OV Bp1kaTe 670 P) epdTNUA Kot B To
oovoro pe B={- 3,—- 2,-1,0, 3,4}, va ropacticste 10 6Ovora A UB ko1 A NB pe avaypagf tov

c‘rmisi(ov Toni. (Movdﬁsi 9)

0) [x-3 <5< -5<x-3<5< -5+3<x<5+3<-2<x<8, dpa Xe(-2,8).

B) Ot axépateg TIEG TOL X Y1a TIG OTOlEG 1oYvEL |X - 3| <5, givau o1 aképatot apifpoi Tov avinKovV 6T
dtotnua. (-2, 8), onaadon ot:-1,0,1,2,3,4,5,6, 7.

) Etvar A ={-1,0,1,2,3,4,5,6,7} xou B={-3,-2,-1,0,3,4} onére:
AUB={-3,-2-1,0,1,2,3,4,5,6,7} kot ANB={-1,0,3,4}
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BEPHOTTOYADS,

1 .0) Na AMogte TV avicwo

(Movaoeg 10)

B) Na Moete TV avicmon |—X - 1| < 23 . (Movaodeg 10)

a) _3—2x

25<:>—(3—2X)235<:>—3+2X235<:>2x238<:>x219

B) [-x -1 <28 |-(x+1)| <23 [x+1<23¢> -28<X+1<23¢> 24 <X <22

v) Hoaprotdvoope tic Aoelg v dVo i
TOPOTAV® OVICHGENDY GToV id10 a&ova, am’ I
6mov TpokvETEL OTI1I <X < 22. 24 19 22

14295.0) No. O10TOTAOCETE YEMUETPIKE TO {NTOVREVO TNG UVIGOONG |X - 1| = 6 kou ot cVVE SN Va Ppeite
™ 0éon TOV TPAYRATIKOD aPOROD X TAV® 6TOV AE0Va, EMAEYOVTUS L0, 0TTO TIS TUPUKATO

OVOTOPOOoTAGES:
i = ¥ —5 T
:'i F
| | 2.
—5 T
o S
3
(Movaoeg 12)
) No. at00£iEeTe alyefpikd TNV aTdVTN O] GO GTO 0) EPATNUA. (Movaoeg 13)

@) Bivaa|x —1| > 6 < d(x,1) > 6 ,5n\adf 1 andotaon tov X.ond 0 1 dev

glvan Aydtepn amo 6. Twot etvou n 4. d(x, l) =6

) 7 .

N mm N

B) [x-1>6< (x-1<—-6x<-B)n(x—-126<x>7)

14319 Aiveran 1 avicoon [2x—5/< 3

a) Na Avoete v avicwon). (Movaoeg 12)

B) av o apOpdc a givar pia Ao TG avicwong va Bpeite TO TPOGILLO TOV YIVOREVOL:

A=(a-1)(a-5). (Movadeg 13)
Avo

0) [2x -5/ <3< —-3<2x-5<3<2<2x <8< 1<x<4
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> [TRTSERORE:

B) Av o ap1Buéds a givor po Ao g avicwong tote 1<a <4, ondte a—1>0 xot
0—54-5=-1<a-5<0, ondte A=(a—1)(a—5)<0

40 O¢po.
1406.Aiveton To TprddVOpO X° — (a + 1) X+4+a,0eR.
a) Na amodsifete 611 1| S10KPivoOVGa TOV TPLOVOHOL gival A = (a - 1)2 -16. (Movaoeg 5)
P) Na Bpeite yro woreg Tipég 10V 0 T0 TPLAOVLNO EYEL pileg TPpayRaTIKES KO AVICECS. (Movéoeg 10)

Y) Av T0 TpLrdVOpO £yl pileg X, X, , TOTE:
i) No ek@pacete To GOporopa S=X, +X, Kar 70 yivépevo P =X, X, Tov pii@dv 10V 6uvapTicEL TOL O

(Movéoeg 2)
ii) Ne amodeitere 6t d(x,,1)-d(x,,1)=4 (Movadeg 8)

@) Bivor A=(a+1)" —4-1-(4+a)=c® +2a+1-16—4a=a’ —2a+1-16=(a-1)" 16

B) To tpidvopo £xet pileg Tpaypotikés kot Gviceg dtav A >0 < (o — 1)2 ~16>0< ((1—1)2 >16

J(a=17 >\16 Sla—1|>4 < (a-1<-4a<-3)f (a—1>4<a>5)

v) i. Eivau S=—E
o

o
i, d(x,,1)-d(%,,2) =[x, —Ux, =1 = |(x, ~1)(X, —1)| =[x, X, =X, =X, +1 =[P = (x, +x, ) +1| =
|P-S+1=[4+a—a-1+1|=4

=a+1,P=1=4+a

1416. Aiverarn elicoon AX> +2(A-1)x+A—-2=0,(1) ps nopipetpo L eR.
a) Na Moere Ty e€icwon 6tav A =0. (Movadeg 5)
B) 'Eote® A#0.
i) No anodci&ete 6T1 1 eicwon (1) £xeL pileg TPOYROTIKEG KOl AVIGES, TIS OTTOIES GTI] GUVELELD.
va Bpeite. (Movéoeg 10)

¥ 2
i) Av X, =—1 kon X, =-1+ x givan o1 dvo pileg ™G eicwong (1), va TPoodloPiceTE TIC TIHES TOV A,
Y0 TS OTTOLES Lo VEL |X1 - X2| >1 . (Movaoeg 10)
Avo

a) o A =0 mpokdntel n elomon —2X—2=0=2X=-2Xx=-1

B)i) A=[2h—DJ —4-A-(A—2)=4( —2h+1) 432 + 8k = H17 8K + 4 38), =4=2"
>1<:>‘/I¥l—%

ii) |x1—x2|>1<:>‘—1—(—1+§j >l

‘2
<:>__
A

A#0
>1<:>% >1lo|hk2e 2<A<2&Ahe(-2,0)0(0,2)
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oo

emPoOuE TNV €Gicmon X™ +2X+3=a, pe mapaperpo aeR .
i) No Bpeite yia moreg Tipég Tov o€ R 1 ebicwon X° + 2X+ 3= a &ye1 dvo pileg mpaypoTicég

KOL GVIGEG. (Movaoeg 6)
ii) Na ppeite Tnv ipf Tov a € R @ote 1 icmon va £xer ouri) pila, TV omoia Kot vo,
TPOCOLOPIGETE. (Movadeg 6)
B) Aiveran To Tprdvopo f(X)=x>+2x+3, xeR.
i) Na amoodcitete 6TL f(x) >2,7kd@0e xelR. (Movéoeg 7)
ii) Na Aboete TV avicoon /f (X) -2L2. (Movadeg 6)
Avo

X’ +2x+3=a < x +2x+3-a=0 (1) uge A=2"-4-1.3-a)=4-12+40=4a-8
a) i) Oa mpénel A>0<40—8>0<4a>8<>a>2
il) @o mpémel A=0<>40-8=0<=>40=8<>0=2
Mo oa=2:D=>x*+2x+1=0=(x+1)’ =0 = x+1=0=x=-1

B)i) f(x)=x"+2x+3=x*+2x+1+2=(x+1)*+222 ((x+1)*>0)
i) Ipénel f(x)—2>0 < f(x)> 2 10 onoio woydet and (i)

JE) —2<2 6 (x+1)? 4222 <2 o|x+1[K 2 2<x+1<2 & -3< x <1

1521.a) No. Bpeite T0o0g ApaypoTikovg aptOpods X Y10 Tovg 0moiovg 1oy veL |X - 4| <2. (Movaosg 10)

B) Oemwpovpe TpoypaTiKé aprtOpd x wov N ew66TUCH TOL 06 TO 4 6TOV G5OV TOV TPUYIUTIKAV
apOp@v gival pikpoTepn ano 2.
i) Na amoociEete 6T | amdoTO6T TOV TPUTAGGLOV TOV UPLOROD CVTOV Ut TO 4 givon PnEYOAVTEPT TOV
2 kor pikpoétepn Tov 14. (Movaoeg 5)
ii) Na Bpeite petald morwv opimv mepréyetor n Tipn ™S ordéoTacns Tov 3x and 70 19. (Movaoeg 10)

0)|X-4<2<-2<x-4<2<2<x<b6< xe(2,6)

B) i) 'Exovpe 011 d(X,4) <2< |x-4<22<Xx<6<6<3x<18=2<3x-4<14 (1)
Apa 3Xx—4>0«ko |3x —4|=3x -4 . Emopévog omd (1) 2<|3x —4|<14 dniadn 1 andGTOcH TOV
TPIAGGIoV TOV 0p1Bpov avTov amd To 4 etvor peyaldTepn Tov 2 Kot HikpoTEPN TOL 14.

i) d(3x,19) =|3x —19| kot 2<x<6<=>6<3x<18<=-13<3x—-19<-1(2) dpa 3x-19<0.
Apa d(3x,19) =[3x —19|=-3x +19 kat (2) =13>-8x+19>1<1<-3x +19<13 < 1<d(3x,19) <13

13474.Aivovtan o1 aviciozrg [x—1| < J3 (1) Ko 3— izdr <0 (2)
a) Na Avoete v avicoon (1). (Movéoeg 5)
P) Na oynpoarticete e€icmon dgvtépov Padpov pe pileg T mkpdteEPN Kon T peyorvtepn Avoen e (1).
(Movéoeg 5)
v) Na Bpeite Tig Kowég Aol TV avie@dceov (1) kot (2). (Movéoeg 7)
0) No amodeilete 0T av o1 aprOpoi a, B eivon Kowvég Avoels Tov avicdoemv (1) ko (2) TéTE KOr 0
apOpog 3“; 4B givan eriong Kowvi] Adon Tovg. (Movaoeg 8)
Avo
@) [x-1 <3 B<x-1<3=1-3<x<1+43
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n BEPTIOTOYADS

B) H {ntodpevn ekiomon 2 Padrov Exet pieg tic X, =1— J3 xat X, =1+ NEW
To éBpowopa prlav g e&iocwong eivar S=1— V3+1++/3=2 ko1 o YWOUEVO TOV pLLOV etvat

P= (1 N \/5)(1 + ﬁ) =1 - (\/5)2 =1-3=-2, ondte cOUEOVA pE TOVG TOTOVG TOL Vieta n e&iowon eivor n
x> —2x—-2=0.

y)3—§§£<0¢>3<§§£¢36<x+4¢>x>2

Onwg paivovtal 610 SIMAAVO GYNU, Ol KOWVES 1-43 2 1+4f3 -

AOGELG TV dVO OVIGMOE®Y Elval OAOL 01 n

apduoi X pe 2<x<1+43.

0) Enedn ot apBuoi a, B elvar kowvég Aoelg tov avicodcewmv (1) kot (2), ioyvet ot
2<a<1+43©6<30<3+3V3 (3) km 2<P<1++3 =8<4p<4+43 (4)

14 3a+45<7(1+J§)

[pocBétovtoc kKatd péin tig (3), (4) mpoxdnrter: 14 <3+ 4B <7+ NS = < = 3 2 =
2< 3“;4[3 £1+\/§.

. ; . . . 30+4B ] - .
Amo TV TELEVTON GLUTEPAIVOVIE OTL O APIONOG - glvan emiong kown Avon tov (1) kot (2), Tov givar

to {nrovuevo.

14650. a) Na Avoete TNV aviemon: |X - 1| <3 (D). (Movéoeg 7)

B) Na ametkovioeTe 10 GUVOA0 TV AMOGEMV TNG UVICMOONG VTG TAVO GTOV GEOVAE TOV TPUYHATIKOV

apPLON®VY KoL VO, EPUIVEVGETE TO UTOTEAECND, PE PAon T YEOUETPIKT ONpOGiA TG TAPAOTUONS |X - 1| .
(Movadeg 5)

v) Na Bpeite 6A00G TOVS aKEPALOVS X TOV LKOVOTOLOVV TNV Ovicmon |X - 1| <3. (Movéoeg 5)

0) Na Ppeite Tovg 0KEPALOVS X TOV IKAVOTOLOVV T1V dvicmon ||X| - 1| < 3. No owtwoloynoeete TV

omdvrici cui. (Movdﬁai 8)

0) [x-1<3<-3<x-1<3<-2<x<4

P)To cvvoro Acewv g avicwong (1) mdveo otov a&ova
TOV TPOYLATIKOV 0plOU®dV QOIVETOL GTO SITACVO GYTUOL. _3
Ytov a&ova paivetal 0Tt o1 ap1BuUoi Tov amEyovV andeTIoN
amo6 to 1 pkpdtepn 1 ion tovl Ppickovtor 6to didoTnpo

[-2,4].

v) Ot axépototl mov fpickovtorl 6To ot Tov durAovol Goynuatog ivat ot -2, -1, 0, 1, 2, 3, 4.

0) Av Bécovpue |X| =020, n avicoon ||X| —1| <3 yivetau |o) R 1| <3 kot pe Paon 1o y 6KEAOC 01 SOLVATEG TIUEG
tov o €ivar 0, 1, 2, 3, 4. Tote
X=0=x=0 1 |x|=lex=tlqx|=2ex=121 |[x|=3cx=137x|=4cx=44.
20G TpéMOC
||X|—1|S3©—3S|X|—1£3©—2§|x|S4.’Opwg |X| > -2 ombte éxovpe [X| <4< -4<x<4.
Ot ak€pailot ToL KAVOTOoVY TV avicotnta eivor ot: -4,-3,-2,-1, 0, 1, 2, 3, 4.
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n REDHHAYAAS

30 Ofpo.
14601. Av Y10 TOV TPOYRATIKO aplOpo X 16y DEL |2X - 1| <1, tore:
a) Na amodsilere 611 O<X<1. (Movaoeg 12)
B) Na drataiete amé To pikpoTEPO TPOG TO peyoriTeEPo Tovg oprdpovs: 1, X, X°. (Movéoeg 13)
Avo

0) [2x-1|<le -1<2x-1<1<0<2x <2< 0<x <1

x>0

) Ao () epdTpo éyovpe X <l x? <X, dpo X2 <x <1.
pOTNHO EXOVUL p

14753.Aivovton o1 TpaypoTikoi apllpoi X yua Tovg 0moiovg 16y vEL 2|X| -2<0 ().

) Na deigere 6m xe[-1,1]. (Movadeg 10)

B) Na ociEere 611 6h01 01 TpaypaTIKOi aplOpoi mov ikavorolovy Ty (1) anéyovv and 10 -3 andotacn 10

oA 4. (Movéoeg S)

v) ' Toug Tpaypatikovg aprtdpovs x mov wkavorowovy Ty (1) va ypdyete TNV TOPOKATO TO.PAGTAC)

A opig TG 0mOAVTEG TINEG. A = |2X - 3| - |4 - 3X| . (Movaoeg 10)
AV

@) 2|x|-2<0=2X|<2 < |x|<le-1<x<1.
B) Apxei va SeiCovpe 6t d(x,—3)<4. Eivar d(x,—3)=|x+3/<|x|+3<1+3<4

7) Eivar ~1<X <1 -2<2x<2<-5<2x—-3<-1, omorte |2x —3|=-2x +3.
Eivar —1<x <1< 32-3Xx>-3<>—-3<-3x<3<1<4-3x<7, ondte [4—-3%|=4-3x.

H nopdotaon A yivetar A =[2x —3|—[4-3x|=-2x+3—-(4-3x)=-2x+3-4+3x =x -1
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Iapayovromoinon Tpr@vOHOL

x> —4x+4
2x2 =3x-2
a) No TapayovTonon|oeTe 10 TPLOVLPO 2X° — 3X — 2

1250. Aiveron ) mopdotaon: K =

(Movéoeg 10)
B) I'a moreg Tipéc Tov X € R opiletor ) mrapdotaocn K; Na artiohoyrjoete TV andvinei) coc.

(Movaodeg 7)
i) Na ankonmﬂ' GETE riv naidcwoi K. (Movdﬁsi 8)
a) A :(—3)2 —4-2-(-2)=9+16=25. Ot pileg tov TPLOVOHOL gfvar: X, = 3%45 =2, X, =3%45 =4=
Apa 2x* —3x—2=2(x —2)(x +%) =(x-2)(2x +1)
B) Oa mpémel 2x° —3Xx —2#0 <> X #2 kou Xi—%
) K = X2—Ax+4  (x=2*  x-2
! 2x* =3x -2 (x~7)(2x+1) 2x+1
1273. Aiveton To Tprddvopo —x° + (\/§_ 1)x +3 .
2
o) No amodegiere 011 N S1oKpPivovsa TOL TPLOVOROL givar: A = (\/§ + 1) . (Movéodeg 12)

E) Na nuiaiovronmi' GETE TO ‘rild)vnio. (Movdﬁsi 13)

) Az(\/g_l)z_4.(—1)(J§)=J§2—2\/§+1+4\/§=\/§2+2\/§+1:(\/§+1)2
74§(+1M+1 —«/5%1—«/5&1:—2«/5:\@_
) -2 -2

Enopévag —x? + (V3 —1)x + V3 = —(x—+/3)(x+1)

B) O1 piCeg g e€icmwong etvar ot x, =

=-1 Ko X, =

Agvtepofadpies avioc®oELS

1271. Aivovtau ot ovicdosig: —X° +5Xx—6<0 (1) kon X —16<0 (2).

a) Na BpeBodv o1 Moelg Tov avicwoewv (1), (2). (Movaoeg 12)
B) No mapactadovy o1 Licels Tov avicdoemy (1) kot (2) TAVO 6TOY GEOVE TOV TP AYPUUTIKOV
aplOpav

Kol vo Bpefovv o1 KovEG AVGELS TOV TUPUTAVED UVICAGEMV. (Movaoeg 13)

5+1 -4 5-1 -6
-— -—=3

a) —X>+5Xx—6<0(1) A=5"—4-(-1)(=6)=25-24=1, X, =

X, = =—=
2.(-1) -2

2.(-1) -2
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Binione:

—x?+5x—6 - 4 + 4 -

O \oelg ¢ avicwong ivot ot Tég Tov X € (—oo, 2) U (3, +oo)

X' —16<0 e X’ <16 x|<4o-4<x<4.
T * T T T T T = €
B) -5 + -3 -2 -1 8] 1 T ?

Ot kowég AoELS ToV avichoemv etvar Ta Swuothpata [—4,2)U(3,4].

=3

1277.0) No. Mbogte Ty avicoon: x* —10x+21<0 . (Movadeg 12)

B) Aiveror n mapdotaon: A= |X - 3| + ‘XZ —10x+ 21‘
i) T 3<X<7, va deitete 6Ti: A=—x>+11x—24 (Movadeg 8)
(Movaoeg 5)

ii) Na fpeite Tig Tipég Tov X € (3, 7) , Y10 TIG 07oiEeg woyver A =6.

W) A=(-10F—4-1.21=16, x, =24 _7 xzzloT_4=3
X -00 3 7 +00
x* —10x + 21 + ¢ - 9 +

O1 Aboeig g avicmong tvon to dwbotnpa (3,7)
P)i) 3<x<7<=0<x-8<4=|x-3=x-3 kar X*—-10x+21<0y10 3<x <7, ombe
| X* —10x + 21 =—x* +10x - 21
Emopévag A =|x -3 +[x* —10x + 21| =X =3-x* +10x — 21 =—x" +11x — 24

i) A=6& X* +11x-24=6 = X" +11x-30=0<=x=57x=6

(Movadeg 12)

1279.0) Na Mboete TV avicoon: 3x° —4x+1<0.
B) Av a, p d6vo apr@poi ov gival ADGEIS TS TUPUTAVEO AVICOONS, VO AT00EISETE OTL 0 APLONOG

3a.+6
o+ 6p givan gmwiong Avon g avicwongc. (Movaoeg 13)

Ave
(l)A=(—4)2—4~3-1=16—12=4=22

4+2 6 4-2 2 1

Ot pilec etvar ot aptOpol X, =——=—=1 Kol X, =——=—=—
pices PRl =23 76 * 2.3 6 3

X —00 1 1 +o0
3

3% —4x+1 + J - 4 +

O1 MWecelc g avicmong eivat 1o dtdotnua [g ,1}
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> [TRTSERORE:

B) Apo? a, p Adoelg TG avicmong avKOUY 6TO dIUoTNUO E ,1} )

, 1 1
Eivan 5£a£1<:>1£3a£3 (1)Kal§SBS1<:>2S6BS6 2

3 _30+6p

Me np6cOeon katd pén tov (1), (2) éxovpe 3<3a+6B <9 < e ! < 3o+6p <1

<l -—
9 3 9

30+ 6B

Emopévemg Abomn g avicwon .

1291.0) Na M0Bsin eéicwon: X —x—2=0 . (Movadeg 8)
B) Na Av0si ) avicwon: x> —x—2>0 Kl va TAPACTHOETE TO GUVOLO AVGEMV TG GTOV GEOVA TOY
TPUYLATIKAV 0plOpav. (Movéoeg 12)

4 4
v) Na Ttomo0sti)oeTe TO 3 oTov G&ova TOV TpaypaTiK®V apiipov. Eivar to 3 Ao TG avicwong

70V €PpOTNNOTOS (P); No a1TIOAOYGETE TNV 0TAVTI|GY] GOC. (Movéoeg S)

0) A=(=1)*-4-1-(-2)=9=3"

1+3 4 1-3 -2
On pileg efvar ot optBpol X, =——=—=2 xo1 X,=—=—=-1
piGes popol X, ==—-=2 2= 51"
)
X —00 -1 2 +00
x2—x—2 + § - 9 +
Apa X* —x—2>0< X &(-0,-1)U(2,+)
4 , . , %
Y) = # (-1,2), apa dev eivor Aoon g avicwonc. 2 4 -1 0 1 2
1300.0) No anodeitete 611 X° +4X+5> 0, 10 KGOE TPoypoTIKO GPIONS X. (Movadeg 10)

B) Na ypayete yopis amélotss Tipég Ty mapdotact: B = ‘Xz +4X+ 5‘ - ‘Xz +4X+ 4‘ . (Movadeg 15)
Ao

a) A=4*-4-1.5=16-20=—-4<0 . Apa X’ +4x+5>0, yio k6Oe TPorypoTikd apopd x.
B) X* +4x+5>0=>|x* +4x+5[=x" +4x+5

x2+4x+4=(x+2)220:>|x2+4x+4|=x2+4x+4

Enopévac B=x2+4x+5—(x2+4x+4)=)//+4§+57f%‘/74§—4=1

1306. Aivetran To Tprdvopo: f(x)=3x"+9x—-12, xeR .

o) No Megte v avicoonf(X) <0 Kol vo TopooTI|GETE TO GUVOLO TOV ADGE®V TNG 6TOV GEOVA TOV
TPUAYUUTIKOV OPLOP@Y. (Movaosg 13)

B) No giéyEete av o aplOpog 3/5 givar Ao TG avic®ong Tov EPpOTIHATOS (1).

Na uu'wkoii’ GETE ‘rﬂv umivrici' cai. (Movdﬁsi 12)
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W)A=9"-4.3.(-12)=81+144=225=15"

-9+15 6 -9-15 -24
Ot pilec eivon ot apiBuotl x, = =—=1K0l X, = =—=-4
pices PRl =708 6 * 2.3 6
X —00 -4 1 +o0
3x? +9x ~12 + 4 - 9 +

O1 Wcelg g avicmong eivat 1o dtdoTnua [—4,1]

B) o va givarl Abon mpémet
e [-41] = -4< P<1e (—4)3 < (3/5)3 <1®* & -64<2<1 mov dev wGyvEL,

Gpa o apdpoc 2 ¢ [4,1] kon ev eivon Mbon g avicwong.

1346. Aiveton 1 e€icwon: X* —AX+(A*+A—-1)=0 (1), pe nopapetpo LER.
o) No tpocdropicete Tov Tpoypatikd apdué A, dete N e&icwon (1) va £xar piles Tpaypoatikis.

(Movadecl?)
B) Na Meete TV avicwon: S°—P—2>0, 6mov S kon P givan avricToyya To GOpoiopa ko o
vouevo Tav prtov g (1). Movaoecl3
o) [pénet A20 =X —4@ +A-1)20 X — 48 4L +420 3N -4 +4>0 <
2
@—3(x+2)(x—3)20@—2sxs—
3 3
B) S-P-220=X (X +x—1)—2zo@%X—kﬂ—zzo@—xqzo@xsq
1350.0) Na Moete 15 ovichoag: [2x—5/<3 ko 2x° —x—120 . (Movadegl6)

ﬁ) Na ﬁisira Tli Kowéi M)cai TOV GVIGOGEDV TOV sE(Mi' iaroi a). (Movdﬁsi 9)

a)|2x -5[<3< -3<2x-5<32<2x<8=1<x<4 & xe[l,4]

Moty 2x* =x-1>0, éyovpe: A=(-1)"-4-2-(<1)=1+8=9=3" «at Xl:g:%:]”
1-3 -2 1
XZI—:—:——
2-2 4 2
X —0 _1 1 +o0
2
2x° —x -1 + 9 - d g

B - ; .
o S rere I

O1 kowég ADOELS TOV OVIGMOEDY TOV EPOTIHLOTOS 0) Elval TO ot [l, 4] .

59

WN.EKPA, DEYQH.E[ T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



BEPHOTTOYADS

. Aivetan To Tprdvopo 2x° —3x+1.
a) No Ppeite Tig pileg Tov. (Movaoeg 10)
B) N Bpeite Tig Tuég Tov X € R Y10 Tig omoieg: 2x° —3x+1<0 . Movadeg 5)

1
v) No g&etdoete av o aprOpoi % Kol 73 givon Meeig g avicwong 2x° —3x+1< 0. (Movadeg 10)

Avo
(1)A=(—3)2—4-2-1=9—8=1,xlzﬁ'zle,XZ:E':gzl
2:2 4 2-2 4 2
Enopévog ot pileg Tov etvar ot apBpoi 1,%
B) X o 1 1 o0
2
2x2 —3x +1 + ¢ - 9 §

O1 Aoelg g avicmong gtvot to dtbotnpa (% ,lj

v) Etvan 8 < 1 Kot 1 < ﬁ < ﬂ = 2 =1 .Apao =8 dev glvan Aon eved o 73 glvan Adon ¢

2 2 2 2 2 2 NA

avicoong 2X° -3x+1<0.

x+1] [x+1+4 2
3 5 3

B) No Mooete Tqv avicwen: —Xx° +2x+3<0 . (Movadeg 9)
v) Na e&etaoete av ot Mosig G e&icmong Tov (a)epOTARATOS Eivar Kot ADGELS TG 0vic®m6NS TOV

(ﬁ)simri' iaroi. (Movdﬁsi 7)

o) |x;r31 _IX+;|+4 2225|x+q_3|x+q_1z:10®z|x+q:zz©|x+1|:11©

&S X+1=11x=10 x+1l=-11<x=-12

1363.a) Na Mboete v elicmon: (Movadeg 9)

BYA=2"—4-(-1)-3=4+12=16=4", X, = —2+4 ziz—l,xzzﬂz_—e’—
2.(-1) -2 2.(-1) -2
X —00 -1 3 +00
—x?+2x+3 - 4 + 4 _

O1 Moelg ¢ avicwong sivat ot Tywég tov X € (—o0, —1] U [3,+00)

¥) —12 € (—0,—1] ,10 €[3,+x) .Apa ot opdpoi -12 kar 10 eivar Moeic g avicwong —x° +2X +3<0.
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.Oempodpue 10 TPLOVLHO f X =x"=Xx-3.

a) Na Bpeite Tic pileg Tov f( ) . (Movaoeg 12)
B) Na emiboete Ty avicoon —2f (x)<0. (Movadeg 13)
AV

a) H Soxpivovsa tov tprovopov sivor A = (—1)2 -4-1-(-3)=1+12=13>0
Apato f ( X) &xetl OVO JPOPETIKES TPOYLATIKES PiLES, TIC

“(D)+V3 1488 —(-1)-Vi3_1-A3
2

L 2 2 2 2

B) Enedny —2<0, eivan —2f (x) <0 otav f (X) >0 xou ene1dn o.= 1 > 0, 10 TPLOVLUO EivOL OUOGTLO TOL O

M)
U 5 , 00

2

extoc TV pridv Tov, apa X € (—oo,

12976.a) Na mopayovromomosTe 10 TpLdVOpO 2X° —X—1. (Movadeg 12)
B) Na Moete Tnv avicoon X(l - 2X) <-1. (Movadeg 13)
Avo

1 1- 1
a) To tpidvopo £xel Stakpivovca A = (—1)2 —4-2-(-1)=9 o piCeg X, = +TJ§ =1, x,= T\/g =3
Eivaw 2x* —x—1=2(X —1)[x + %)

X 1 )

B) Xx(1-2x)<-1ex-2x*<-1e0<2x* -x -1 e 1
A7d TOV ITAAVO VUKW TPOGTI UMY TOL TPI®VOUOV, TPOKVTTEL | 2x2 —x —1 + c# - 4, +
ot X e (—oo, —%} U[1,+e0).
14189. a) Av X* —3x—4<0, vo deifete 6T1 —1<X<4. (Movaoeg 12)

B) Aivetor n Tapdactacn A = |2X + 2| + |X - 5| NE TIS TWES TOV X VA ETaAinBgvovy TNV avicwon Tov

epoTNROTOS 0). Na amodeifere 6Ti: A=X+7. (Movaoeg 13)

a) To tpidvopo X* —3X — 4 éxet Srakpivovoa X —0 -1 4 +oo
A=(-3)" —4-1-(—4)=25 kot x2=8x-4 | +4 - ¢+
X1:3—2J£:_1,X2:3+;/£:

To TPHONLO TOL TPLOVOLOL QaiveTon oTov dtmhavo mivako. Emopévac X* —3Xx -4 <0< —1<x < 4.

B) Eivan —-1<x<4 < -1<2x<4<1<2x+2<6, dpa |2x+2|:2x+2 Ko
~1<X<4<—-6<x-5<-1, épo [x—5|=-Xx+5.

Etvar A=|2X+2|+|x-5|=2Xx+2-Xx+5=Xx+7
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1391. Aiverar To TPLOVOPO AX —(}»2 + l)X+ A pe Ae R—{0}.

a) Na Bpeite ) owokpivousa A Tov TPLOVOROV Kot Vo aT0dEiEETE OTL TO TPLOVVNO £xEL pileg

4° O¢po

npaypoTikés yia kGO A € R —{0}. (Movadeg 9)
B) I woreg TINéES TOV A TO TAPATAVEO TPLOVVNO ExEL OVO piles ioeg; (Movéoeg 6)
) Na ppsite Tig Tipég Tov A, dote AX" — (Kz + 1)X +A <0,y ka0s xeR. (Movadeg 10)

Avo

A= +1) —4 0 A= 4202 4 1-402 =2~ 20 4 1= (3 1)

a) A= (73 —1)2 >0 , Gpo 0 TPLOVLO &gt piles mpaypatikés yio kGbe A e R—{0} .

B) To Tpidvopo &yxel piles ioeg Otav A:0<:>(7»2 —1)2 —0oN-1=0=N=1cA=x%l.
y) Eivon Ax* — (XZ + 1)x +A<0,y100ké0e X eR 6tav A<0 ko A <0 (to Tprd@VVpO SraTnpei otabepd

npdonuo, sivat opdonuo tov o). Opwg and 1o (o) okédog eivar A>0, dpa telkd mpémer A=0 ko A<0.
Eivat A=0 <A =21 kot enedf A <0, telikd eivar A=—1.

1396. Aiveron 1 g€ioowon: X* —2AX+4L+5=0 , pe nopaperpo LR .

o) No amodsiere 0TL av A = 5 1) eicmon £yer puo ) pila. (Movadeg 5)

B) Na e&etacete av vaapyer Ko GAln Typn Tov A, dote N eicmon va £xel umh piCa.  (Movadeg 5)

v) Na Bpeite Tic Tipég Tov A dote 1 e€icmon va £yl dvo pileg Gviosg. (Movadecl0)

d) Av ‘7»2 -4\ - 5‘ =4\L-A°4+5 AeR- {—1,5} vo, dciete 611 ) €icon dev £xer piles. (Movadeg 5)
Avo

H Sioxpivovoa givon : A =(—21)° —4-1-(4h+5) =42 —16L—20 = 4(X* —4L—5) =4(L+1)(A—5)
a) ['a A=5: A =0, dpa n e&iomon £xet pia dutAn pila

B) A=0=(A+D(A-5)=0=A+1=0=r=-1) A-5=0=A=5).
Emopévag kot yio A =-1 €xet dunn pila

) lpénet A>0< (A+1D)(A-5) >0 (A<—1)7 (A>5) < he(—w0,—1)U(5,+0)

3) [N —4rh—524h-N +5 | N —4r—-5]=-N +4X+5=—(k2—4k—5)
npénel A< A+D(A-5)<0=Are(-1,5)

1397. Aiveran to Tprdvopo: F(X)=Ax’ —=(A* +1)X+A pg Ae R - {0} .
a) No Bpeite T dtokpivovoa A Tov TPLOVOHOV KOL Vo, aodEiEeTs 0TL TO TPLAVLNO £)el pileg
APOYROTIKES Y10 KAOE A € R — {O} . (Movadeg 8)
B) Av X;,X, givan ot pileg TOV TPLOVOROV, VO EKPPAOETE TO GOpoIGpa S =X, + X, GUVAPTIGEL TOV
A # 0 ko va Bpeite v Tipn Tov ywvopévov P =X, - X, . (Movadeg 5)

Y) Av A >0 1o mapordve tprdvopo £yl pileg OsTikég | apvnTIKic;
No 01TIoA0YNGETE TNV UTAVTI|GT] 6OG. (Movadsg 6)
8) AvO<A #1 ko X;,X, pg X, <X,, givar ot piles Tov Tapandve Tprovopov, T6Te vo. Ppeite To
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TPOGI L0 TOV YIVOREVOD f u) , 0mov K, p givan aprOpoi tétowol Mote X, <K <X, < U .

(Movdﬁsi 6i

@) A=[-(2+D)] —4- L A=N 4+ 202 1140 =2 ~20% +1=(° 1) 20.
Apa 10 TprdvLpo Exel pileg mpaypartikég yuo kébe AeR-{0}

2

B) S:xl+x2:>L +1

Ko szl-x2=%=1

v) Av 2>0 tote S>0 ko P=1>0 dpa Exer pileg Betucée.

6) Ene1om 2> 0 1o tpudvopo €xet Oetikég pileg. Emopévar : 0<X;<k<X,<[L K0l TO TPOGNLUO TOL TPLOVIUOV
elvat:

-00 0 X1 K X2 u +00

X
f(x) + ¢ - 9 +

Emopévac f(0)>0 , f(x) <0 ,f( w)>0 ko f(0)-f(i)-f(p)<0

1402. Aivetraun gticoon x° —2(A-1)x+A+5=0 (1) pe mapapetpo LeR.

a) Na deitete 611 ) Srakpivovoa g eEicwong (1) sivar: A = 40> —12)\, - 16 (Movaoeg 7)
B) Na ppeite Tig Tipnég Tov A € R dote N ebicwon (1) va £yl §V0 pileg Tpaypatikég
K01 GVI0EC. (Movéoeg 10)

v) Av 1 e€icmon (1) £xer piCeg Tovg apdpovg X, , X, Kot d(Xl,Xz) givar 1 oméoTOON TOV X, X, GTOV

aova TV TPAYRATIKAY aplOpav, vo Bpeite Yo moreg Tipég Tov A € R 16y081 d(x1 , X2) =24

(Movdﬁsi 8)

) A=[—2(x—1)]2—4-1-(k+5)=4(x2—2X+1)—4x—20=473—8x+3—4x—2o©
A=4)2 =121 -16

(4)
B) Tpéner A>0 <402 —120-16>00 -3 —4>0 = h<—1 | A>4

1 (%%, ) =28 & 6, =] =28 5, = =2 = (3, - x ) =24
& X2 = 2X,X, +X,2 =24 & (X +X, ) —4x,X, _oa E

2
S[2(0-1)] -4 +5)=24 = A=24 =47 -124-16=24 =
(4)
S AN —120L-40=0=21 —30—10=0 <> L =2 omoppintetonj A=—5 .
1409. Mo pikpi petolMKY 6Qaipo EKTOEEVETUL KATUKOPVOQ a7td TO £d0poc.

To vyog y (6& m) 6to omoio Oa Bpelei n c@aipa T xpoviKn cTiypn t (o€ sec) PeTa TNV EKTOEEVGT,
divetan amd ™ oyfon: y = 60t — 5t2,

a) Megtd amd méoo xpovo n cpaipa 0o eravirOEL 670 £60.00G; (Movaoeg 8)
B) Moweg ypovikég oTiypés n 6@aipa 0a Bpedei oto vVyog y =175 m; (Movéoseg 8)
v) Na Bpe0ei To ypoviko ovaoTnRO 6T SLAPKELD. TOV 0TTO10V 1| 6Qaipa PpickeTor 6€ VWYog peyardtePO
a6 100 m. (Movaodeg 9)
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o) Oa emavéldet 6tav y =0 <> 60t —5t° =0 <> 5t(12 — t) = 0 < t = Osec anoppintetont) t = 12sec

(5)
B) y=175<60t— 5t =175< 5t° —60t +175=0<>t° —12t +35=0 <>t =5seC § t = 7seC

(:5)
¥)y >100 < 60t —5t* >100 <> 5t* —60t +100 < 0> t? =12t + 20 <0

H Swaxpivovsa tov tprovipov t* —12t + 20 givan ion pe

A=(-12)*-4-1-20=144-80 =64 =8" Kkat ot piCeg Tov givan : t, = 12;8 :2—20 =10 Ko
12-8 4 . . . . ,
t,= — 5" 2. TOTpOGN O TOV TPOVOHOV SIVETAL OO TOV TIVOKOL:
t 0 2 10 +00
t? —12t+ 20 + 4 - 0 +
Apo t° —12t+20<0 < te(2,10) sec
1425.Aivovran o1 avicdogig: 2<|x|< 3 ko X* —4x<0.
o) Na Bpeite Tig Mogig Tovg. (Movaoeg 10)
B) Na dgiete 0TL 01 OVIGDGELS GVVaANOgdoLY Y0 X € [2, 3] . (Movadeg 5)

Y) Av oL apil@poi p, Kar P, GVIIKOVV 6TO GOVOAO TMV KOWVAV AHGEMY TOV V0

+
UVIGAGEMV, VO, 0iEETE 0TI KoL 0 apLOpog p1—2p2 givan kovn} Tovg Adon). (Movaoeg 10)

Avo

) 2<|x|<3(1)
To X20=x|=x xou (1) =2<x<3<xe[2,3]
lNo X<0=|x|=—X ka1 ()=>2<—x<3<-22Xx>2-3&-3<x<-2<xe[-3,-2]
Apa X €[-3,-2]U[2,3]
X2 = 4x <0< x(x—4)<0 (2). Ot piCeg eivar ot aptOpof 0 ko 4

X —00 0 4 +o0
x? —4x + d - o

+

O1 Adoeig g avicwong gtvot to dibotnua (0,4)

) 77/ R\ }ttf\\\\'§

3 2 1 0 1 2 3 4

Onw¢ paiveral amd Tov dEova o1 avic®oelg cuVoANBeHoLY yloL X € [2, 3] .

v) Eneion] ot apbpol p, kou p, oviiKouv 6T0 GUVOAO TV KOWVOV AVGEDY TOV VO AVICOCENV, Efval
, +
2<p, <3, 2<p, <3, Gpokor 4<p, +p, £6<:>2<p1—2p2£3

Anhodn o aptBudc WTPZ Bpioketon 670 S1AGTNUA KOOV AVGE®V, Apo. Eivol KOV TOVG AVon.
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.AivovTal o1 aVICAGELS : X+ l <2 ko X*—=x=2>0,

a) Na AboeTe TIC aVIoOoELS. (Movaoeg 10)

B) Na ociete 611 01 aVIcDGELS GVVALOEVOVY Y0 X € [—3,—1) . (Movéoeg 5)

Y) Av oL opi0poi p, Kou p, AVIiKOUY 6TO GUVOLO TOV KOLVAY AVGEMV TMV dv0

aVIGAOEMV, Va. dgieTe 6TL: P, — p, € (—2, 2) (Movadeg 10)
Avo

0)|x+1<2e 2<x+1<2¢< -3<x<le xe[-31]
Tty X2 —Xx—2>0, éoope: A=(=1)? —4-1-(=2) =1 +8 =9 =32

1+3 4 1-3 -2
Ot pilec etvar ot apOpoi X, =——=—=2 kot X, =——=—=-1
pices POROL X, =—= =2 2=
X —o0 -1 2 +00
x> —x—2 + 4 - ¢ +

-5 -4 -3 -2 —1 1 2 3 4 5 6 7

)

Onog goivetal amo tov GEova oL avicdoel cuvoinbevovy yio X € [-3,—1)

v) Emedn ot opBpoi p, Kot p, aviKOLY GTO GOVOAO TMV KOWVMV AVGEMV TOV OVO OVIGOGEMYV, Etval

-3<p, <-1, B<p,<-1=32—p, >l 1<—p, <3, Gpa ko —2<p, —p, <2< p,— p, €(-2,2)

1432.
a) Na Bpeite T0 APoonpo Tov TPLOVOROV X —5X + 6 Y10 TIc diagopeg Tipég Tov X e R . (Movadeg 10)

P) Aiveton ) €€icwon %Xz +(2—A)X+A—-2=0(1) pe TapapeTpo A .
i) Na omoocifete 0Tl Y10 KGOE A € (—oo, 2) v (3,+oo ) , N €€icwon (1) £xeL 6vVo pileg dviosc.
(Movéoeg 10)
ii) Na Bpeite Tic Tipés tov A € R ywo 1ig omoieg ou pileg g (1) sivan opdonpor apBpoi. (Movadeg 5)
Ao
a)A=(-5)"—-4-1.6=25-24=1=1°
+1 6 5-1

5 4
On pileg eivar ot apBpol X, =——=—=3 KoL X, =——=—=2
piCes pOROL X, =—= =2 2= =5
To mpdon o ToL TPLWVOLOL PATVETOL GTOV TTivoka
X —00 2 3 +o0
x> —5X +6 + c# - # +

B)i) A=(2-1) —/(-%-(k—2)=4—4k+73 ~A+2=N2=5L+6

Eivar A =50 +6 >0 y1a k60e A e(—0,2) U (3,+0 ) omd 10 (o)) epdrnpe. Apa A>0 konn ekicwon (1)

&xer 800 pileg mpaypotikés Kon Gviceg yo k6be A € (—00,2) U (3,4 )
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ii) Ipéner P =x, - x2>0©T>0<:>4(k 2)>0<:>k 2>0A0>2

4

Telkd h>2 A>3
Slmxe( -0, 2)U(3, + ) =

1436.0) Na Mboete THY 0vicmon: X° < X 6TO 6OVOLO TOV TPAYRATIKAOV UPLOPAV. (Movéoeg 8)

B) Aivetan évag mpoypotikos oprtOpoc o pe O<a<l.

i) Na Baiete otn og1pd, amd Tov IKPOTEPO GTOV PEYIAVTEPO KOL VO TOTOOETGETE TAVO GTOV GAEOVA
TOV TPAYROTIKOY aplOpdv, Tovg apidpoic: 0, 1, o, o’ ,J&

Na artworoynoere v andvtinon cog pue 11 fondsio kKo Tov EPOTHNATOS @), (Movaoeg 10)
ii) No omodsi&ete 611 1oy 0eL | avicotnta: 1+o <1+ Jo (Movadeg 7)
Avon

) X* <X X -x<0ex(Xx-1)<00<x<1

B) i) 0<o? <a<+a<1.Apov:a>0< o? >0
o’ <o amd () epdmpa (0<a<l)

(x:(\/a)z dpaa2<a<:>a2<(«/a)

2 >0 a>0

So<o Kol (x<1<:>\/a<1

i) \/1+a<1+\/a<:>(\/1+a)2<(1+\/a)2<:>1+a<1+2\/a+\/52<:>
1+¢<1+2J&+490<2J& oy0EL.

1450. Aiveron n e€icmon (X - 2)2 = ?»(4X - 3) , pe mopapetpo L eR.

a) Na ypayere Ty ebicoon oty popen ax’ +Bx+y=0, a=0. (Movaoeg 5)
B) Na Bpeite Yo moreg Tipnég Tov A 1 g€iocmon £xel pileg TPAYNOTIKES KO AVIGECS. (Movaoeg 10)
Y) Av X, X, givan ot pilec g eicwong, oty mepinTmon mov £yel piles mpaypatikég KoL Gvices,
i) va vworoyicete To S=X, + X, kar P=X X, .

ii) va amwodscifere 6TL M| TOpdoToon A = (4xl - 3)(4X2 3 3) givor aveEaptnTn Tov A, onhadr otadep).

(Movdﬁsi 10)

@) (x-2) =A(4x-3) & x> —4x +4=4x -3\ &
X2 —AX —AAx +4+30=0= x> —4(1+M)x +4+31=0

) Ipénmet : A>0<:>[—4(1+k)]2—4-1-(4+3k)>0<:>16(1+2k+?3)—16—127u>0c>
M6 + 320 +16) 4G 120> 0 < 16) + 204 > 0 < 4A(41+5) >0

Apa k<—§ nA>0
i) S=X,+X, =4(1+1) ,P=xX, =4+3%

ii) A =(4x,—3)(4x, —3)=16x,x, —12x, 12X, +9 =16X,X, —12(X, +X,) +9=
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16(4+31)—12-4-(1+ 1) +9 = 64 +48% — 4848, +9=25

1455.Aiveran ) g€icmon: X* —X +A—A° =0, pe mrapaperpo A eR (1)
o) Na Bpeite 0 dwakpivovsa A g eicmong ko va amodcitete 60TL 1 eicwon  &yel pilec

TPoyPoTIKES Yo KGOsA e R . (Movaoeg 10)

B) I'a wora Ty Tov A n e€icmon (1) €yer 6vo pileg ioec; (Movéoeg 6)

Y) AV X, X, givan ot piCec TG mapoamwavo egicmong (1), Tote va Bpeite Yo moreg Tipég Tov A woybver

0<d(x,,X,)<2. (Movadeg 9)
Avon

DA=(-1)>—4-1-(A=2)=1-41+4X =(1-21)* >0.
Apan egiomon (1) &xel pilec mpaypatiég Yo kébe AR ..

B) Oa mpénet A =0 < (1-20)° =0@1—2x=o@2x=1©xzé
¥) Ano 11 oxéoeig Vietta €xoope S=X;, +X, =1 ,P=x, -x, =A-N
d(X;,X;) >0 X,— X, >0 X, #X, @ki%(ﬁap(bmpa) (1)

d(X, X, )< 2 X, —X,| <2 & %, X, [ <4 (%, —X%,) <4 x2+x2-2%X, <4

(X 4%, ) —4% X, <4 S1-4(A-2) <4 1-4h+ 402 —4<0 = 42— 403 <0

H 31okpivovsa 1ov tptavipov 43% — 4 —3 givar A = (—4)> —4-4-(=3) =16+ 48 =64 =8 Ko ot pileg Tov
4+8 12 3 4-8 -4 1

X,=——=—== KOl X, =——=—=—=
24 8 2 2-4 8 2
To mpdoM O TOL TPLOVOLOV POivETOL GTOV TTivaKa

X —00 —l § +00
2 2
42 —40-3 + R +
; , 2 . . 13
O1 Moelg g aviocwong 4X° — 4L -3 <0 eivor to didoTnua : 53
" 1 . ; , . 11 13
Emeon A = > Ol TIHEG TOV A Y10, TG oToieg toyvel 0 < d(xl, X3 ) <2 givorotd e 53 U >3

1458.Aiveran To Tprédvopo f(x)=x"-x +(X - kz), LeR.

o) No Bpeite n 010kpivovoso A TOV TPLOVUHOV KOL VO ATOOEIEETE OTL TO TPLOVLRO Exer pilec
npoypoTikéc Yo kals AeR. (Movaoeg 10)
B) IN'a wora Tt TOL A TO TPLOVLHO £xEL dV0 piles ioec; (Movéoeg 6)

1 . , . . .
v) AvA # > Kau X;, X, givan o1 pifeg Tov Tapumavm TPLOVOROL pEX; < X, , TOTE :

. , , X, +X .
i) va amodsifere 6TLX, < 172 <X, (Movaoeg 4)

X; + X,

ii) va drota&ete amo ToV KPOTEPO TPOS TOV NEYAADVTEPO TOVG aptﬂuoﬁgf(xz),f(

j,f(x2+1)

(Movdﬁsi 5)

o) A=(-1)—4-1-0=X)=1-41+4X =(1-21)*>0.
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o 1 e€lomon (1) éxer pileg mpaypotikés yio kibe A e R.

B) Oa mpémet A=0<:>(1—2k)2=0c>1—2k=0c>2k=1<:>k=%

X, + X (2)
L "2 o X, < 2X, <X, +X, <2X,

i) X, <
2X; <X+ X, <X, <X, 1oY0EL
X, + X, <2X, < X; <X, 1o)0st
ii) Eneidny a=1> 010 mpdonuo 1ov Tp1ovouov ivo:

X X; + X,

X2 X, +1 +o0

X +Px+7 + o - # +

X; + X,

Enopévas f(x,)=0 ,f( )<o (%, +1)>0. Apa f(LZXZj<f(x2)<f(x2+1)

1461.Aiverar q eicmon X* —AX +1=0 (1) pe mopaperpo AeR .
a) Na ppeite yia woreg Tipéc Tov A n e€icwon (1) £xer pileg mpaypatikég Ko dvices. (Movéoeg 8)

1
B) Na amoocitete 6TL av 0 aprBpdg p sivan pila g dicmong (1), TéTe Kor 0 aprBpdg — civar emiong
P

pifa g ekicmwong. (Movéoeg 5)
y) Tha A> 2, vo anodsitere 6Tu:

i) Oupilec X, X, ™G e§icmwong (1) eivan aprOpoi OeTikol.
i) X, +4x,=24 . (Movadeg 12)

a) [ va éxet pilec mpaypatikés Ko dviceg Tpémet
A>0(N)? =41 150N -4>0= X >4 A>2oA>21 <2

X1=p

B) Ao Tig oyéoeig Vietta éxovpe : P=x,-x, =1<p-X, =1< X, =l

i) P=x,-x,=1>0 apa ot pileg X, X, eivar opdonuot apdpot.
S=X,+X,=A>2>0 apa ot pilec X,, X, Oetucoi apOpoi.

i) Ao epompa (B) X, = 1 Gpa :
p

(%)
X1+4X224<:>p+4-l24<:>p2+424p®p2—4p+420<:>(p—2)2ZOTO omoio 1GyveL.

1462.Aivetar o Tpudvopo ox’ +Bx+y, a=0 pe piles Tovg apOpodc 1 ko 2.
0) XpNGIHOTOIOVTAS TOVG TOTOVS Y10, TO GOporopa S kot To yivopevo P tov pilav tov Tprwvipov, va

amodgiete 0TI: Y=200 ko P=-3a. (Movéoeg 9)
B) Av emumdéov yvopilovope 0TL TO TPLOVONO TTaipvEL OETIKES TIPES Y10 KAOE X € (1, 2) ,TOTE:
i) va amodsitere 6L o< 0. (Movadeg 9)
ii) vo Moete TV avicoon yX° +PxX+a.<0. (Movadeg 7)
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a) Amé g oyéoeig Vietta éxovpe :S=X, +X, =—E <:>1+2=—E<:>B=—30c
o o
Ko szl-x2=1<:>2=l<:>y=2a
o o

B) i) Ava > 0tote To TpLdVLNO Oa giye apynTIKES TIHES EVTOG TV prlmdv, dnhadn| oto (1,2), dpa a <0
(agpdmpo) (:0<0)
i) yx*+Px+0<0 < 20x°—30x+0<0 < 2x°-3x+1>0

A=(-3)"-4-21=9-8=1 0

O piCeg etvar ot op1Bpol X, = %’ = % =1 ko X, = :;— = % :%

=

N

To mpodoN o TOL TPLOVOLOV PATVETHL GTOV TIVOKOL

X 1 +o0

2x% —=3x +1 +

O1 Moelg g avicmong 2x> —3xX +1>0 sivar 1) évoon Tov SIeTNHATOV (—oo, %j U (1, 400)

1465.0cwpovpuse to Tprédvopo f (X) =3’ +kX—4, pe mopapeTpo kR
0) No amodei&eTe 0TL Y10 0OTOLAONTOTE TIUT TOV K, TO TPLAOVULNO £xEL PILES TPAYRATIKES KO (VIGES.
(Movéoeg 10)
B) Ou pilec Tov TprVOROL sivar opdonpues 1 etepoonues; No GLTIOAOYNGETE TNV GTAVTNGI] GUG.
(Movaoeg 5)
Y) Av X; Kou X, givan ou pieg Tov TpLovopov Kot o, B dvo TpaypaTtikoi apldpoi ®ote va 1oyvEL
a <X, <X, <B,va tpocdropicere T0 TPHGNNO TOL YIvopévov: o - f (oc) B-f (B) .Na ortworoynioets
TNV 0TAVINGCY] GUC. (Movaoeg 10)

Avo
a)A=x"—4-3-(-4)=«k*>+48>0 .Apa 0 TPLOVLLO EYEL PILEC TPOYLOTIKEG KOl GVIGES.
4 , . ; .
B) P=x,-x,= 3 < 0.Apa &gt pileg etepdonpeg

Y)

X =00 O X1 X2 [3 +o0
x> +xx—4 + # - % +

‘Exovpe: a<x, <0,B>x,>0 (X, <0,X, >0and  epdtnpa)
Am6 tov mivaka npocfipov éovpe f(a)>0, f(B)>0. Apa a-f(a)-p-f(B)<0

1480.Aivovran o1 gEiodoeig X* —3x+2=0 (1) kon x* =3x* +2=0(2) .
a) Na Bpeite 11 pieg g eicmwong (1). (Movéoeg 5)
B) Na Bpeite Tig pileg g e&icmong (2). (Movéoeg 10)
) Na Bpeite Tprdvopo TG poporig X +BX + 7 mov ot pileg Tov va sivan Kamoieg omrd Tig piles TG
eicwong (2) kol emmAéov, Yo KGOs apvnTiké apOpo x , va éyel Ostucn} Tipn.
(Movaoeg 10)
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3+1 4 3-1
a) A=(-3%2-4-112=9-8=1, x, =2 ~="=-2, x, =2~
) 3) 2 2 22

2

B) Av oty €icoon (2) Bécovpe ® = x> >0 (3), mpokvntel ) eéicmon o’ =3m+2=0 e pilec Tovg
apBupovg 1,2.
Ao 3)=> X2 =l x=41) x’ =2 x=+/2

V) 1) Av éyel dumhn pilo avth B aviKel 610 GOVOAO {—\/5 —112 }

e Av éyet duily piCa o 1 t0TE Exovpe TO TPIGVVNO (X —1)°
(TN omowednmote TN #1 Taipvel BeTikég TIHES ).
o Av éyel oumhn 1o pila to J2 téte éyovpe 1o TprdGVLUO (X— J2 )?
(I'o oo dNTOTE TIUN # \/E maipvel OeTIKES TIHEG).
o Agv pmopel va &xel ot pila apvntikd aptduo yroti Tote yio avt ™ pila Oa
glye unoevikn T kot dgv Ba, £yel Betikn Tiun yuo Kabe apvnTikd apOpo x.
2) Av éxel pileg Xy, X, TPayHOTIKEG Kot Aviceg emedn o> 0 0a éxovpe

X -00 X1 X2 +00
X2 +Bx + v + % - %’ +

Av apvnTikog aplfuog ,téte 610 S1doTNUId (Xl, Xz) 0o vdpyovv apvnrikol aplduol yio TIg omoieg To
Tprdvupo Bo maipverl apvnTikég Tiéc dromo. Apa ot pileg Oa mpémet va etvon Betucol apBuot.

Emedn etvon kou pileg g e&iomong (2) Oa givar ot apBpoi 1 kot J2

Amnd g oxéoeig Vieta S=X, +X, =—[3=1+\/5<:>B=—1—\/§K(11 P=x,-x, :y:l.ﬁzﬁ

Apa. To {Tovpevo TpIdvLpo ivol To XX — (1+ «/E)x +2.

1481.Aiveraon To Tprdvopo: X° + BX + B, é6mov PeR.

) No vToroYiceTe TN OLOKPIVOLGH TOV TPLOVOIOV. (Movaoeg 4)
B) i) Av B =0 1 popeite va weite Y00 TO TPOGNPO TOV TPLOVONOV; (Movadeg 7)
ii) [1odg arrhdler n amavrnon oog oto gpatnpa (i), 6tav f=0 (Movadeg 6)

v) Mg 1 PonjOsia ¢ andvrnong oto ep@Tna (B), va amodsiEete 611 16y0EL | AvicOTTO
a’ +ap +B° > 0 yia omorovednimote TpaypaTikovg aplOpois a, f mov dev civon Kat ot Vo

‘ran‘réiiova 0. (Movdﬁsi 8)

@) A =p° —4p* = -3p°

B)i) Av p=016te A<0 Emopévarg X>+Px+p°>0 yuakébe X eR

i) Otav B = 0161 T0 TPOVLLO Yiveton X +Px + B =x* ko X* >0 yi kGbe X #0.

7) Av a#0 11 T0 TPIOVVRO WC TPog B 1 PE+ 0P+ o’ >0 amd (B(i) epdTnpa)

Av B # 0101 T0 TpLdOVLRO ¢ TG B 1 o’ + P+ P> >0 amd (B(i) epdTp0)

Apa 1 avicomTa o’ + ap + B> > 0 1oydet Y10 0TOI0VGINTOTE TPy HOTUCODG aptOpovS o, P oL dev eivar Ko
ot dvo tavtoypova 0.
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.Aivetal o TpudVVpo: X° —2X—8.
a) Na Ppeite To Tpdonpo 10V TPLOVOIOL Y10 TIS OLAPOPES TINES TOV TPUYLUTIKOV opLtOpo X .
(Movaoeg 10)

B) Av k = —% , ivan n Tym] ™G TAphoTaoNG: K’ — 2K — 8 pundév, 0£TIk6G 1] apviTUKOG aptOpoC;

Na 01T1010Y1)0ETE TV ATAVTINGI] GOC. (Movéoeg 8)
V) Avwoyder — 4<pu <4, 11 propeite vo meite Yoo To IPOSNNO TNGS TIUNG TNG TAPACTACTG:
p’ —2|u|- 8 ;Na amokoyfoste TV andvinei cog. (Movadeg 7)
Avon

a) Ot pileg eivar ot apBpoi -2,4.
To mpdon o TOL TPLOVOLOL PAIVETHL GTOV TIVOKO

X —00 —2 4 +00
x> —2x-8 + 0 - 4 +

p) k= —% <—2 <8889 >8888 1oyvel. Apa k° —2k —8>0 amd TOV TIVAKE TPOCHHMV.

7) “d<p<de|pl<4 Apa 0<|u|<4

And v mapdotaon p —2|u|—8 = ul’ —2|u|-8 yio |u| = x mpoxvTEL TO APYIKS TPIGVLLO ,TO OO0 YOt

0 < X < 4 eivar apvnikd. Eropévag to 1810 cvpPaivet yio v mapdotoon p° — 2| u| -8.

1486.Aiveton To Tprédvopo f(x)=x*—6x+A—3,pe AeR.

0) No vroloyioere 11 OloKkpivovso A Tov TPLOVOROUL. (Movéoeg 5)
B) Na Bpeite Tig TINES TOV A Y10 TIS 0TTOIES TO TPLOVLRO £xEL 000 Gvioeg TpaypaTikég pilec.
(Movadeg 7)

Y) Av 3<A <12, 167s:
(i) Na 0¢€iete 0TL TO TPLOVYVNO Y€l 000 dviceg OeTikég pilec. (Movadeg 6)
(i) Av X;, X, pe X, < X, givan o1 300 pileg TOv TPLOVOROV KUL K, P givan §V0 aprBpoi pe k <0 ko

X; <P < X,, va TPocdiopiceTe TO TPHonpo Tov Yivopévoy K- f (K) -p-f ( p.) . Na axtorhoyrjoete TV
(mdvrici' cui. (Movdﬁsi 7)
0)A=(—6)*—4-1-(A-3)=36-4L+12=48 -4\ .
B) Oa mpénel A>0=48—-40>0=40<48 A <12.

v)i) Enedn A <12 éyet 600 avioeg mparypatikég pilec.
P=x,-x,=A-3>0.Apa éxet pileg opodonues. S=X, +X, =6>0. Apa £xer piCeg Oetucéc .

“) X -0 K X1 1) X2 +0o0
f(x) o - & ¢

‘Eyovpe : k<0, u>x,>0 (X, >0, and y)i) epdmua)

Am6 tov mivaxa npoctipov éovpe f(k)>0, f(pn)<0.Apa k-f(K)-p-f(pn)>0
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.a) i) Na peite Tig pileg Tov Tprovopov: x* +9x+18 (Movaoeg 4)
ii) Na Moete Ty elicoon: |X + 3| + |X2 +9x+ 18| =0 (Movaodeg 7)
B) i) No Ppeite To Tpdéonpo Tov TPrOVOPOL X’ + 9X + 18, Y10, TIg S1GQopEg TIREG TOV
TPAYNATIKOD aprOpov X. (Movéoeg 7)
ii) Na Bpeite Tig TIpég TOL X Y10 TIG 0MOiEG 1oYDEL: |X2 +9x + 18| =-x*—9x—-18 (Movadeg 7)
Avo

a)i) A=9°-4-1-18=81-72=9. Ot pilec 100 TPIOVOLOL Eiva

—9+3 -6 -9-3 -12
X, = =—=-3 Kl X,=—-=—-=—70
2 2 2 2

i) [X+3)+[x* +9x+18 =0 x+3=0<x=-3 ko1 x’ +9x+18<>x==31 -6

B)i)Torpdon o Tov TPLIOVOIOL SiveTal 0o TOV VK. :

X —0 -6 -3 +00
x* +9x +18 + ¢ - 9 +

i) T va woydet: |X2 +9X+18/= —x* —9x 18 mpémer X* +9x +18<0 < x €[-6,-3]

1494.0) No. Mbogte TV avicoon: X* —5x—6<0. (Movadeg 10)
2
46 46

B) Na Bpeite 10 apoonpo Tov apdpod K = [_Ej + SE — 6 KOl VO OLTIOAOYGETE TO GLALOYIGNO
0uG. (Movaoeg 7)
Y) Av ae (—6,6), va Bpeite T0 MpéOoNUO TNG MUpdcTUOoNS A =0’ —5|0(.|— 6.

Na 01TI0A0YNGETE TV ATAVTI 61| GOG. (Movaoeg 8)

Avo

@) A=(=5)2—-4-1-(=6)=25+24=49 =7

Ot pileg Tov TprvHpoL X° —5X —6 sivo: X, = 5;27 = % =6 kou X, = ? = _?2 =-1
Tompdonuo Tov TPLWVOLOL SIVETL A0 TOV TVOKO
X —o0 —1 6 ~+00
x* —5X — 6 + d - 4 +

O1 AMoelg g avicwong eivor : X € (—1,6)

2
B) —g >-1<46<47 kot —% <6.0 apBpocK = (—%j + 5% — 6 glvan ) TIUn TOL TPLOVOLOV

x* —5x — 6 yia X:—% Apa K<O0.

7) ae(-6,6) = —6<a<6<|al<6 Apa 0<|o|<6
And v mopdotaon o —5|o|—6=[af* =5|a|—6 yw |a| = x mpoxdmTEL TO APYKS TPUDVVLO ,TO OMOTO Y1CL

0 <X <6 givan apvntikd. Enopévamc 1o 610 cvppaiver yio v mapdotaon A.
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.Aiverar o TpudvVpo: X° —6X+A—7,06mov AeR.
a) No PBpeite TIc TIHEG TOL A Y10 TIS 0TTOIES TO TPLOVVNO £YEl TPOYRUTIKES Pilec. (Movadeg 7)
B) i) Av X, X, givan ot pileg Tov TPLOVOPOL, Va Ppeite TV TP TOL 0BpoicpaTog S=X, + X, TOV

PLLAOV KO VO EKQPAGETE GUVAPTIGEL TOV A TO YIvopevo P =X, - X, TV pridv. (Movadeg 2)
ii) Na dciete 61, Y10 KGO A pe 7<A <16, 10 Tprdvopo £xel 800 Gviceg opdonuses pites. Moo
givan ToTE T0 TPOONMO TOV PLL®V; NO 01TIOA0YCETE TNV UTAVTION GOG. (Movaoeg 4)

v) i) Na Bpsite Tig Tnés Tov A 110 Tig omoigg  ebiswon X° —6[x|+ A =7 (1)&xe Técoepig
ora@opeTikéc Tpaypatikés pilec. (Movéoeg 8)
ii) "Exeun gicoon (1) Yo A = 3«/5 TECOEPLG OLUPOPETIKEG TPAYNOTIKESG piles;

Na mﬂokoii' GETE riv (mdvrici' cai. iMovdﬁei 4)

a) [ va éxet o tpudvopo €xet mpaypatikég pileg mpénet
A20&(—6)° —4-1-(A-7)20=36-4L+28>0 <= 41 <64 =1 <16

B)i) S=x,+X,=6xu P=x,-x,=A-7<=>A=P+7

i) Apod A<16<>A >0, dpa el 600 pileg mpaypatikés Kot Aviceg Kot et A >7 < A—-7>0<P >0
o1 pileg avtég etvor opOoTLEC.

To aBpotopo Stov piav eivar Betikdg apBudc. Eropévmg ot pileg éxovv Betikd mpoonuo.

) i) X* =6[X|+A=7 <|x[" —6[x|+A-7=0 (1)

Av Bécovpe | X|= @ (2) ,10Te TpoKHITEL TO OPYIKO TpLdVVNO. To omoio £xel 800 OBeTikéc pilec 1 Kol 2
otav 7 <A <16.Tote | X|= 0, © X =10, Kot | X|=0, < X ==F0, Nradn 01 1 e&lcwon (1) £xet Téooepic
SropopeTikég pilec.

i) @o mpémer 7 < 3410 <16 <> 49 < 90 < 256 15ydet.

1511.Aiveron n avicowon: |X + l| <4 (.

) Na AeeTe TNV 0vic®on Kol Vo TOPUGTICETE TO GUVOAO TOV AVGEWMY TNG TAV® 6TOV AEova TOV

TPOYROUTIKAV apLtOp®v. (Movéoeg 7)
P) Na Bpeite 0leg Tic axépareg Avoglg TG avicmong (1). (Movaoeg 3)
) No KaTaoKeVAGETE £va TPLAVLPO TG poporis X+ PX+7Y To omoio va £xer pileg 500 amd Tig

aKEpareg Ao g avicwons (1) kar vo &gl 0Tk Tipn, Yo ka0s X<0. (Movaoeg 15)

Ao

0) X + <4 -4<x+1l<de-5<x<3<xe(-53)

O

- -4 -3 -2 -1 0 1 2 3
B) Ot axéparot mov Ppickovral 6To SAGTN L (—5,3) gtvan ov -4,-3,-2,-1,0,1,2

¥) 10 pLdvopo F(X) =X? +Bx + 7y eivon Oetucd o k60e X <0 won dpor f(0)=7>0 .

AMAG amd Tovg TOTOVG Tov Vieta Yo tig pileg Tov Tprovopov X, X, £xovpe P=x, -X, =y >0 cvvenng ot
pieg mov Oa emhé€ovpe Oa mpémet va giva opdonpeg (avtopata amokigictor n tiun 0).

Agv yivetan va givar ot pileg toeg Kot apvnTikég yioti tote 10 Tpidvopo Ba yivetor undév étav 1 Ty

TOV X TaTIOTEL e TV pila avTn.

E&etalovpe tdpa av yiveton va givar pilec 600 SIOKEKPIUEVEC UPVNTIKEG TIUEG

o0 A= {—4,—3,—2, -1,0,1, 2} .

Y& TETOW0, TEPIMTOAT, 16YVEL OTL KOl TPOTNYOVUEVMG OMNAOT| TO TPLdVLLO Oa undevileton Otav 1 Tun
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tavtiotel pe o amd tig pileg .(Eni mAiéov dg ot Tipég Tov TpLovopov avapesa otig pileg avtég Ba

elvan

etepoonueg tov a=1>0 mov ok Epyeton o€ avtipaon pe T Tpodnodicels g Goknong).

Metd and ta tapandve 1o Tptdvupo Ba €xet yia pileg eite Tig dVO dakeKpEVEG BETIKES TILES TOV
ovvorov A, dnhadn Tig X, =1 kot X, =2

Ondte Ba Egovpe To Tprdvopo f(X) =X* —3x + 2. Eite duth kGOe o o’ GuTéS Kot Tpay ot ToTe

f(x)=(x=1D% 1 f(x)=(x—-2)*nov eivor Oetixd yio ke X <0.

1513.Aiveton to Tprédvopo f(x)=—x* +2x+3

o) Na Bpeite To mpdonpo Tov TPLOVOHOV f(X) YU TIG OLAPOPES TINES TOV X. (Movaoeg 10)
B) Na tpocoropiceTe, OATIOAOYDOVTOS TNV OTAVTION GOS, TO TPOGTLO TOV

ywopévov: f (2, 999) -f (—1, 002) (Movadeg 7)
7) Av - 3<a <3, va Bpeite To mpdonpo Tov apdpod: —a’ + 2|af+ 3. (Movadsg 8)

0)A=2°—-4.(-1)-3=4+12=16 =4 .01 pileg tov Tprvipov f(X) sivar:

244 2 24 -
Xlz 2 :—2:_1Kal X2:—2:—2:

To mpdonpo Tov TPLVHHOL SIVETAL OO TOV TIVOKA

3

X —00 -1 3 +o0
—Xx?+2x+3 - # + # -

B) Eivar —1< 2,999 <3, épa. f (2,999) >0 kor—1,002 € (—o0,-1) .
Apo (-1,002) <0 (6nwg eaivetor omd Tov wivaka npochipev). Enopévag f(2,999)-f(—1,002)<0.

v) 83<a<3e|al<3 Apa O£|(x|<3
Amd ™V maphoTacy —o + 2|a| +3=—]al +2|a| +3 yw |(x| = X TPOKVTTEL TO APYIKO TPUDVLLLO ,TO OTOI10

v 0<X < 3eivar apvntcd. Enopévag 1o 1810 copPoiver yio v mapdotoon —a’ + 2|0L| +3.

1517.0) Na Mdoete v avicwon: x> +1> gx QD (Movadeg 10)
B) Aivovtal 6v0 apOpoi K, A ot omoiol givar Aveeig TG avicwong (1) Kot tkavomolovy emmwAiiov T
oyéon: (l —1)(1(—1 )< 0.
i) Na oci€ete 611 T0 1 givan petald TOV K, A. (Movaoeg 8)
ii) No ocigete o1 |1< — ?»| > g (Movaodeg 7)
Avo

2
a) x° +1zgxc>2x2 +2>5X < 2x* -5x+2>0

B)A=(-5)"-4-2.2=25-16=9=3?
5+3 8 5-3 2 1
Ot piCec Tov tprwvopov F(X)eivar: X, =——=—=2 Kol X, =——=—=—
pices zou spuavipov F(x) P22 4 P22 402
Tompdonuo Tov TPLWVLLOL SIVETAL OO TOV TTIVOKa:

w
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> [TETSERORY:

2x% —5x+2 +

FON |

O1 Moelg g avicwong elvat : X € (—oo,%} U[2,+00)

B) Emewdn) (A—1)(x—1)<0, ovapOpoi L—1, k-1 givon erepdonuot.
Eoto A-1<0<=A<] ko1 k—1>0<k>1.Tote A<l<xk.

Av A-1>0=A>1 kar k-1<0 <=k <1.Téte k<1< ),0pa o€ kaOe nepimmon 1o 1 given petal&d Tov
K, A.

) Av A<l <kxotl K, A AceLS g avicmong ToTe : 7»3%@ A2 —% (1) kot k=2 (2).
, . 1 3
Me npdcBeomn tov (1) kot (2) éyovpe ik —A>—=+2 <> K—A2—
2 2
Av k <l<Akat K, A AOGELG TG aviowong TOTE : KS%@—KZ—%(I) Kot A=2 (2).
, . 1 3
Me npdcOeom tov (1) kot (2) Egovpe (A —Kk > —§+2 SA—Kk2 >

Apa o€ K0OE TEPITTMOON EYOVE |K - X| > g .

1518.Aiveton mpaypoTikés apdpds o, mov kavomowei T oyfon: o —2(<1.
o) Na ypawyete o€ pop@1] S106TIHATOS TO GUVOAO TOV SVVITAOV TIHLAOV TOV . (Movaoeg 8)

B) @zwpoivpue 6t cvvéyeia 10 TPLOYVPO: X — (00— 2)X + % .

i) Na Bpeite T dwakpivovca Tov TPL@VONOL KAl va TPocoLtopiceTe 10 Tpdonué tne. (Movéades 10)

ii) Na dgitete 611, Y10 KGO Ty To0 X € R, 100t X* — (00— 2)X + % >0. (Movaéoeg 7)
Ao

0) lo-2/<le-l<a-2<lel<a<3eac(l3)

B) i) A=[—(a—2)]2—4-1-%=a2—4a+4—1=a2—4a+3

It 7 2 z 4 4 r r r.
O pileg tov Tpwvopov a” —4a+ 3 givar to 1 kat to 3. TOTPAG O TOV TPLOVOLOL SIVETOL OO TOV TIVOKOL:

a -0 1 +00

3
o’ —4a+3 + o - 4 ¥

i) Ereidn a e (1,3) eivor A <Ok x* — (o —2)x +% > 0 710 KGBe Ty Tov X eR .

1520.a) No. Mboete v avicoon: X° +Xx—6<0. (Movadeg 8)

B) Na Adoete Tnv avicoon: >1. (Movaoeg 5)

1
X__
2

v) Aivetar 1o duhavo opBoydvio Taparlinidypappo pe TAevpés o Kol o + 16mov —

75

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



T

0 apOpndg o wkavomorel T oyéon o — E‘ >1.Av 110 70 gpfadov E tov

opOoyomviov woyver E<6, 1018:

i) No ociete Ot g <a<?2

(Movaoeg 7)

a) Ot pileg etvar ot apBpoi -3 ko 2

X —o0 -3 2 400
x> —=x—6 + % - +

H Mon g avicwong givar o didotua (-3,2)

B)

1 1 3, 1 1) . 1 3
X——|>lo | X—=>1loXx>— [ x—=<-1ox<—= |.Apa Xeg| —00,—— |U| —,+®©
2 2 2 2 2 2 2

7)i) To epBadév tov opBoywviov divetar omd tov omo E=a(a+1)=a’+a

(agpdmua)
Apo E<6o o’ +a<6= 0’ +a—-6<0 < ae(-3,2).Enedn a>0eivor ae(0,2)

1ol d o5+ m Y

Eniong

1
a__
2

3 2 3

Apag<u<2 2

if) 'Eoto I1 n nepipetpog tov opboywviov. Tote IT=2a+2(a+1)=2a+20+2=40+2

(4 (+2)
"Eyxovpe g<a<2<:>6<4a<8<:>8<4a+2<10<:>8<1'[<10<:>1‘[e(8,10)

13176.Aivovron o1 avicdreers [Xx—1) <2 ke X* —3x+220.
a) No Bpeite Tic Mosgig Tove. (Movéoeg 8)
B) Na dgiete 0TL 01 AVIGOGELS GVVEANOgDOLY Y0 X € (—1, 1] v [2, 3) ' (Movadeg 8)

Y) i. Av ov api@poi p, ko p, pe p; < P, , Eivar KOWEG AMGELS TOV UVIGAGEMY PUE P, P, € (—1,1] , Elvan

KoL 0 aptOpog prz KOV} TOVG Ao1); (Movéoeg 4)
ii. Av ov api@poi p, xou p, pe p, < p,, Eivon KOWVEG AMIGELS TOV AVIGAGENMY IE
p, € (—1,1] Ko p, € [2, 3) , Elval ko o apOpog Lﬁ’pz KOWVI] TOVG Avon; (Movadeg 5)
Abo

0) [x-]<2e -2<x-1<2<-1<x<3
To tpidvopo X —3X + 2 éxel dlakpivovoa

A:(_3)2_4'1‘2=1K(X1 X1:3__\/]_':1 :MZZ

1 2

X -0 1 2
x*-3x+2 | +t4d4 -9

+00
To mpodoN L0 TOV TPLOVOLOV PAIVETAL GTOV SITANVO TIVOKA. T
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TopEVeC X° —3X+2>0 x <1 x>2.

) 2=

B) Me yprion tov d&ova TV TPaypaTIKOV oplOpmy, ) o
TPOKVTTEL OTL Ol OVICADGELG GLVAANOEDOLY Y10
€ (—1,1] U [2,3)

i —
i 13

i -1<p, <1(1),-1<p, <1 -3<3p,<3(2)
Me npdcBeon katd pén tov (1), (2) Tpoxvmret 6T
4_pt3p, 4 P +3p, 3p,

_4<p1+3p2S4<:>—4 —<:>—1<T§1,('xp(x()qp19u()g %

2 2 glvat kowvn Ao TV

OVIODOCEMV.

ii. —1<p, <1(1),2<p,<3=6<3p,<9(2)
Me npdobeom katd pén tov (1), (2) mpoxvmtel 6Tt
P +3p, <Q<:>_§< P +3p,

P, +3p,
4 4 4 4 4

5<p,+3p, <10 _% < < g , Gpa 0 ap1Opdg gtvat kown Avon

, . . . . 5
TV OVICOCEDY HOVO OTAV TEPLEYETAL GTNV EVAGCT] TOV SLOGTNULATMOV ( -1, 1] U [2,5 :

13174. Aivovron ov mapactacels A = w kol B = %
x-1 [X-2
a) [N woreg Tipéc Tov X € R opilovror or mapactaoeis A ko B; (Movéoeg 8)
B) N dsitere 6t A=3—|X| kon B=|x|-2. (Movédeg 8)
v) Na Moete v avicowen: B- A< 2d (x,4) -5. (Movéoeg 9)
Ao

o) H tapdotacn A opiletar dtav |X| -1#0< |X| #zlo x =+l

H nmapdaotacn B opileton 6tav |X| -220< |X| #£2SX#EL2.

—x2+4|x|—3__|x|2—4|x|+3
X-1 -1

p) A=
To tprdvopo ©° —4m+3 &yel Srokpivovso A = (—4)2 —4-1-3=4 ko pileg o, =1, ®, =3, ondte

o't 3 (o1)(w_3), dpun =K =413 _ LT (D)
| -1 [x}<1

=3—|X| Kot

Z
2 _ -2
pX b (-2

X-2  [x?
) B-A<2d(x,4)-5<|x|-2-(3—[x|) <2]x - 4| -5 <

X|—2-3+[x|<2x—4|-5 = Z|x|< Z|x -4 = x* <(x ~4)} = x¥ < x* —8x+16 = 8x <16 = X <2
IMo va égel vonua n avicoon mpémel X # +£1 ko X # £2, ondte TeEAKd 1 avicoorn oAndedet yia
X €(—0,-2)u(-2,-1)u(-11)u(L2)
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.0) No MbogTe TV avicoon: X° > X 6T0 6HVOLO TOV TPAYRATIKAV aplOpdy. (Movéoeg 8)
B) Aiveton évag Tpaypotikog apiOpog o pe o >1.

i) Na pélrete 6T 6£1pd, 06 TOV PIKPOTEPO GTOV pEYOAbTEPO TOVG 0prOpovc: 0, 1, a, a’, \/E

OLTLOAOYDVTAS TNV OTTAVTI G| GOC. (Movéoeg 10)
2
ii) Na kévete 10 id10 Y10 TOVG Ap1Opovs: a, a’, ¢ +2u (Movéoeg 7)
Avon
a) X>> X< x2-x>0
O pileg givon o1 apBpoi 0,1 X g 0 L oo
PGES popot U, 1. Y —x n d( _ ci) .

To mpdono Tov TP VOOV PaiveTol GTOV TivVaKa
O1 Moelg g avicmong X > X etvor 1) évwon tov Stootudtov : (—w©,0) U (&, +0)

2 a>0
P 0<l<\/a<a<(x2,a(p01’):(x>lc>\/a>l Kot oo (o) epdTNUO. givart a<a2c>(\/a) <’ Va<a

2 2

.n (1+0L 2 , (l+0£ 2 2 4 r ’.
Il o< <a”, 0eov: o< S 20<a+0” < a<a woyvel ond (o) EPATN L

2
oa+a 2 2 2 2 . .
<0 < oa+0” <20 < a<o oyvel anod (o) EpOTNH

14615.Aiveron n e€iomwon X* —2Ax+1° —1=0, pe napapetpo LcR.

o) No catiohoynoete yrori n egicwon £xel, Yo 0TOLOONTOTE TIUN TOV A, APUYNROTIKES KO AVICES
pilec. (Movaoeg 6)
B) No Adoete TV e€icwon). (Movéoeg 7)
‘Eeto p,,p, 01 piCes 6 eCicoeng pe p, <p,.

v) No Bpeite yio moreg Tg mapapétpov A, N andéotacn TOV oplOpOv p, Ko —p, TAve otov dova
TOV TPAYRATIKAV 0plOpav, givor Tovidyicstov 8. (Movéoeg 6)
0) Ozwpovpe évav apBuo6 K dote p, <k <p,. Na ppeite, pe an6édeiln, To tpéonpo tov apdpo?

k2 —20k+2°—1. (Movaasi 6)

a) Eivor A=(-20)"—4-1-(X¥* -1) = A%{ >493\ +4=4>0, apa n eicmon £XEl VO TPAYUOTIKEG KOL AVIGEG
pilec yio k@be AeR.

2h+2 A+1 — -
B) Ot pileg g e€lomong givar: X, = 2+ = Z(Z+ ) =A+1 ko X, = Sy = Z(}L D

2 Z

=1

v) Etvar p, =A -1 xou p, =A+1.
P, =(—py)| 28 [, +p| 28 A-1+A+1|28 =24 28 < 2N 28 S A 24 = A< -4 124

0) Xtov duthavo wivako Tpocuv PAETovE OTL Yia X
r ) 2 2
K6Oe p; <x <p,etvar X° —2Ax + X" —1<0. 7 ST n + . c’) n

Enedn p, <k <p,, eivan k> =20k +2° 1< 0
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Aivetoan n avicmon: |X - 1| <3.()

a) Na Aoete v avicoon (1) . (Movaoeg 7)
B) Na Bpeite 0reg TS axépareg Avoeig g avicwong (1). (Movadeg 3)
v) Na Bpeite pia avicwon 20v BaBpod mov va &gl Tig idieg akpipdc Avoeig pe v (1). (Movadeg 8)
0) Na dgiete 611 av 10 TeTPpdy®VO £vig aprBpov ehattopévo Katd 8 dev Eemepvael To

OuTAGG10 TOV, TOTE 1] aTOGTUGT TOV 0ntd To 1 dev Eemepvaer To 3. (Movéoeg 7)

0) [x- <3< -3<x-1<3 -2<x<4 < xe[-2,4]

B) Ot axépatot mov Ppickovtar 6to didotnua [-2,4] eivor ot -2,-1,0,1,2,3,4.

YAvalntovue Eva Tpidvopo pe pileg -2 kot 4 Tov 00iov TO TPOGMLO VO, EIVOIL ETEPOGTILO TOV GUVTEAEGTN
ToV devtepofaduov 6pov. To abpoioua Tav prlav eivor S = — 2+ 4 = 2, 1o yvopevo tov piov sival P =
—2-4=—8 ondte éva TPLOVLPO ivar To X* —SX + P = x* — 2X — 8 kat apod BéLovpe To TPOGNHO TOV Va
elval eT1epOCTLO TOV GLVTEAESTH] TOL devTEPOPEOLILIOV OpoL, SNAAIT apPYNTIKO, £YOVLE TEAKE OTL M
{ntovuevn avicwon sivar X° —2x -8<0.

0) ‘Eoto Aowmov évag aptBpog x tov omoiov 1o teTpdymvo slattmpévo Katd 8 8ev Eemepviet To MAACLO
Tov, Nhadn X° —8< 2x <> x* —2x —8<0. Tote dmmg deiéape 670 ) epOTUA Yiol 0V TOV TOV aptdpd X Har
LGYVEL 1600VVapN OTL |X —l| <3, nhadn N amdotaon Tov amd to 1 dev Egmepvaet to 3.

14654.a) Aiverar To Tprédvopo X° —3x+2, XeR .Na Ppeite To Tpdon o Tov TPLOVOROL.
(Movéoeg 10)
B) Ocopovpe npaypatikods aplOpovs a, B dropopetikods amd to 0 pe o < B Yo

TOVG 0m0i0Vg Loy HEL (az -30.+ 2)([32 -3+ 2) <0 .

i. Na amodgi&ete 0T o1 aprOpoi o —1 kot f — 2 ivor opodcnpor.

ii. No dcitere oTL |(a - 1)(B - 2)| = (a - 1)(B - 2) . (Movadeg 15)
Avo

a) To Tpidvopo £xet dtokpivovoa A=3*-4-1-2=1 ko

: 3-1 3+1 X -0 1 2
prec = b= =2, Xedo2 |t § - ¢+

To wpdonud Tov aivetal 6Tov dSITAAVE TIVOKaL.

B) i.Eivar (a2 —30L+2)([32 —3B+2)<0, otav ot apdpoi o —3a+2 ko B° —3B+2 sivor erepoonpot.
Av o’ -3a+2<0l<a<2 ku BF-3+2>0=B<1Inp>2

Tote a—1>0 kon B—2>0 (a<p) .Emopévag (a —1)(B—2)>0:>|(a —1)(B—2)| =(a-1)(B-2)
Av o’ -30+2>0=a<Ifa>2 ko PP -3p+2<0=1<B<2, 101e

a-1<0 (a<P) ke B-2<0 (a<pP).

Emopévog ot apBpol o —1 kat f —2 eivon opodomuot.

Emedn ot appol o —1 kar B — 2 givar opdonpot, wydet 6t (o —1)(B—2)>0, ondte

(¢ ~1)(B-2)=(a-1)(B-2).
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. @) Na Bpeite To Tpbonpo Tov Tprovipov X° —X—12 1 Tig S1dpopes Tipéc Tov xR .
(Movaéoeg 8)

2
B) Na deicers 61 (”; 9] - [“ ;’ 9) ~12>0, émov = 3,1415... . (Movideg 9)

¥) AV 710 TOV TPAYRATIKO aptOpd a 1oyt 6T (|a| + 3)2 —(|a| + 3) ~12<0, vo deitere 6 a e (-1,1).
(Movaoeg 8)

1-7 1+7
a) To Tpidvopo £xet Srakpivovso A = (—1)2 —4-1-(-12) =49 ko pileg X, = Tha -3, X, = +T =4.
o k60e X € (—0,-3) U (4,+0) givon X* —x—12>0 X R, 3 4 o0
Koy k60e X € (-3,4) givon x* —x-12<0 x? —x—12 ¢ - ¢+
B) Eivor m+9 >4 yoti 1+9>12 < >3, ondte pe Paomn o TPonyovUEVO TPOGNLUO Eivarl

2
n+9) n+9j_12>0
3 3
v) H napactoon (|0c| + 3)2 —(|(x| +3) —12 <0 &ivor 1) apOpunTIC T TOL TPLOVOLOL X° —X —12 Yo
X =|a|+ 3. Enedn yia ke X € (-3,4) eivar X* —x—12<0, woy0et 611
|(x| > —6 1oyvel

-3<|o|+3<4 e -6<d<le
loj<1e-1<a<l
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13056.0v ap1Bpoi 1, 3, 6, 10, ... Kot YeVIKG 00Toi TOV £ival duvaTdv, av Tapactadolv pe teleiss, va
T0m00eTN 000V 0 A TPLYOVIKI] O1ATAEN TS LOPPNS TOV PAIVETUL GTOV TTOPOUKATO TIvaKa AEYovToL
TPLYOVIKOL.

1 3 ] 10
o , , o N v(v+1) :
AT0OEIKVOETAL OTL 0 VIOGTOG TPLYOVIKOG aplOpdg diveron omd tov tomo T, = ———=, veN".
o) No Bpeite Tov 10° Tprywviko apfpo. (Movéoeg 6)
B) Na g&etaoete av o apBpog 120 ivar Tpryovikdc. (Movéoeg 9)

v) Na amod€ilete 0TI TO GOPOLOHE VO FLUIOYIKDOV TPLYOVIK®OV aptOpdv gival ico pe

T0 Tsridiwvo OeTiK00 (lKSE(liOD. (Movdﬁsi 10)

\ ] . 10-(10+1) 110
a) O déxarog Tpryvikds apBpog sivar T = — = Y =55.

B) O apBuog 120 eivor tpry@vikog povo otav 1 e&iomon T, =120 £xe1 Aoomn Betiko axépoato apBuod. Etvou:

v(v+1) ) )
T, =120 —=120Vv +v=240 v +v-240=0
H tehevtoia givor 2% Bobpod pe Swokpivovsa A =17 —4-1-(-240) =961 xou pileg

L —-1+4961 -1+31

1 15,
p 2
-1-4961 -1-31 , ; . , .
v, = 3 = > =—16mov amoppinteTar apod 0 v eival PUGIKOG aPlOUOS.

v) Eoto T,, T, dvo dwadoykol tprymvikol apBuoi pe v Betiko axépato. Tote Eyovpe:

T 4T zv(v+1)+(v+1)(v+2) :v(v+1)+(v+1)(v+2)z(v+l)(v+v+2) -
v v+l 2 2 2 2

_(v+1)(2v+2) (v+1)-Z(v+1)_

T+T,. = = —(v+1)2

v v+l 2 Z

omoTE TO AOPOITUA OVO SLUSOYIKDY TPLYDVIKGDVY aplOudV Eivat ico pe To TeETpdryvo OeTikol akepaiov.

AplOuntikn ©po0o0

20 O¢po

1240.Aiveran  apr@pntuci) Tpbodog (oy ) pe 6povg o, =0, a, =4 .
a) Na omodeitere 6L @=2 kor o, =—2 , 670V © £ivar N SLePoPd TS TPOGIOL KAt A, 0 TPATOG
opog tne. (Movadeg 10)
B) Na amodeilete 61 0 v-06T0G 6pog TG TPoddov sivan icog pe o, =2v—4 , v EN*ko va Bpeite
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0G 0p0OG TG TPOOOOV Eival icog pe 98. (Movaoeg 15)
Avo

o) a,=00,+0=0 (1), a,=4<aq +30=4 (2)
And (2)-(1)= of +30>a —0=4-020=40=2 (3)

®
D=0y +2=0=a0,=-2

B) a,=0,+(v-1)o0=-"2+(v-1)-2=-2+2v-2=2v-4
a, =98=2v-4=98<=2v=102 < v=>5I

1245.a) Na Bpeite Tov Tpaypotiké apldpd x d@cte o1 apdpoi : X+ 2,( X+ 1)2 , 3X+ 2 pe 1 ogpd

7oV divovtal va gival d1adoykoi 6por aplOunTiKig TPOHI0L. (Movédoeg 13)
B) Na Bpeite ™ d10@opd ® TS TEPATAVO 0pLOPNTIKAS TPOoddOV, dTaV
i) x=1 i) x=-1. (Movaoeg 12)

0)A QoD givar dtadoykoi Opot aplBuUNTIKNE TPoddov 1oyvel (2B=a+y)
20x+1)° =X+2+3X+2 = 2X* + MK +2=M +4 = 22X’ =2 o> x* =l x=+1

B) i) INo x=1 ot apibpoi mov pog divovon eivar ot X +2=3, ( x +1)2 =4, 3x+2=5
Téte ®=4-3=1.

i) o X =—1 ot apBpoi mov pog divovrar givar ot
x+2=1 (x+1)° =0, 3x+2=-1, 1616 ©=0~-1=~1

1247 X¢g éva yopvaotipro pe 10 oerpég kabispdrov, n npatn cepd £xel 120 kobioporo ko kdOe
oclpd £xer 20 koOiocpoto TEPLEGOTEPO. OTTO TNV TPONYOOUEVT TG,
o) Na ek@paocete pe o apOuntiki) tpéodo to wAilog Tov kabiopdrov g

V-00T1|g GEPAC. (Movéoeg 9)
p) lloca koBiocpata £xel ) TeEAeVTOIO CEPA; (Movadeg 8)

i) Iloca Kaeicia‘ru éisl 70 ivivaori' iw; (Movdﬁsi 8)

a) Av Oewpnoom pio akoiovdia (ov),0mov o, 1 TPOTN GEPA KABIGUATOV , 0, 1 deVTEPT GEPA KAOIGUATOV
.... KéBe 0pog mpoxvmrer amd tov mponyodpevo pe tpodcsheorn tov apBpod 20. Apa sivar apBuntikn
np6odog pe dtapopd ® =20 kot o, =120. To mAn0og TV KaOIGHAT®V TG V- 06TNG GEPES eival:

o, =a,+(v-1)0=120+(v-1)-20=120+20v - 20 =100+ 20v

B) a,=100+20-10 =100+ 200=300

7) Sy 2%(2(11 +9m)=5(2-120+9-20) = 5(240+180) =5-420 = 2100
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Aivetar ap@puntuci 7p6odog (av ) yio Tnv omoia toydel 6TL: o, =19k o, — o= 24.

a) Na omodsiéete 0TL N S109p0pd ™S TPoddov sivar @ =6 . (Movaoeg 9)
B) Na Bpeite Tov o, . (Movéoeg 8)
Na

€ite 10 aOporona Tov 20 IPOTOV OpOV TS TPOOOOV. (Movéoeg 8)

@) oy — 0 =24, +90— (0, +50) =24 & of +90>u —50=24<40=24S0=6
B) 0y =0y +190=19+19-6=19+114=133

) S, =2—20(2a1+19co)=10(2-19+19-6)=10-(38+114)=10-152=1520

1256. OvepOpoi A=1, B=x+4, '=x+8 scivar, pe ™ ce1pa mov divovray, dradoykoi 6por
apLOuNTIKNAG TPOo6dov (Oy).

a) No Bpeite T Tipn TOVL X, (Movaoeg 10)
B) Av X=1 kor 0 apBpog A givar 0 TPAOTOG 6pog TNG UPLOUNTIKIS TPOOIOV (0y),

i) va vroAoyicete T dwo@opd . (Movéoeg 7)
ii) va V7TOAOYIGETE TOV £1KOGTO 6pO0 TG OPLOUNTIKNS TPOHIOV. Movaoeg 8

a)A Qo0 eivar dtadoykot Opot ap1OUNTIKNC TPOoddoL 1oy HEL
2B=A+T < 2(x+4)=1+x+8 = 2x 48 =1+x+8 = x =1

B) I'a X =1ot apBuoimov pag divovrar eivarot A=o, =1 ,B=5xou I'=9.
i) Tote o=B-A=5-1=4
i) o, =0, +19v=1+19-4=1+76=77

1266.Aiveton n e€icmon: x> —2PX+ (B2 - 4) =0, (1) pe mapapetpo BeR.
@) Na ociete 6TL ) elicwon (1) £yer pilegmic: X, =f—2 k. X, =B+2 (Movadeg 12)

B) Av X, X, eivan o1 pieg g (1), va e€etdoete av ov api@poi X, B, X, , pe ™0 oeipd wov divovran,
gival dr1adoyKkoi Gpor aplOuNTIKNAS TPOGOOV KL VU GATIOAOYCETE TO GVALOYIGNS GO,

(Movdﬁsi 13)

@) A=(-2B)* —4-1-(B? —4) = 4p7 4’ +16=16=47
(B4 _Z(B+2) B-4_ZB-2)_, ,
L= = = =
2 Z 2 Z
B) ot apOpot X, B, x,, etvon dadoytKol 6pot aptOuUNTIKNG TPOOSOV, OV Kol LOVO OV:

2B=x,+x, < 28=BA+Z + P2 < 2B =2p woxdet

=B+2 xou X, =
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1325.Z¢ pio apOpnTikn mp60odo (oy) woydovv: o, =2 Kot O, =0, +39.

o) Na dgilete 6T M dropopd TS TPoddov givar = 3. (Movaoeg 12)

p

) Na Bpeite mworog 6pog TG Tpooddov sivan icog pe 152, (Movaoeg 13)

@) Oy =0, +39 o +24o= ¢ +110+39 < 130=39 = 0=3

p) o, =120 +(v-Do=12=2+(v-1)-3=152<
2+3v—3=152<:>3v=153<:>v=?=51

Apa o 51° 6pog eivan icog pe 152.

1326.Aiveran apOunTikn pdodog () pe Srapopa .

a) Na deifete otu: s =% _p (Movédeg 13)
Qyp — Ay
B) Av a,. —o, =18 , va Bpeite ™) drapopd ® TG TPoddov. (Movaoeg 12)
Avo

0) %zZ@(hs—ag =2(a10—a7)<:> (x1+140)—(a1+80))=2[0L1+9c0—((x1+6c0)]<:>
10~ 27

%+14c03q]\—80):2<}>{+90)§q1\—603)<:> bo=2-30 < 60=060 10y0eL

Oys — Og

p) =———=2(1) ,o5—0,=18(2)

Oy — @y

18 2

()
Ano v ()= =218=2(0y -0, )S9=0y -0, < 9= ¢ +90>¢ — 60 9I=300=3

0, — 0y

1329.X¢ oprOpntiki pdodo (ay) pe drapopd ®=4 ,woy0e1: o, + o, =40.

a) No Bpeite Tov mpdTO 6pO 01 TG TPOHIOV. (Movéoeg 12)
P) Il6c0ovg TPAOTOVS OPOVS TS TPOOOOV TPETEL VO, TPOGOEGOVRE DOTE TO GOpOIGNA TOVS Va. gival (60

is 10 iiﬁév; Na. mﬂoxoii' GETE riv andwrici' cmi. (Movdﬁsi 13)

a) o, +o, =40 <=0, +S50+a, +100 =40 < 20, +150 =40 &

20, +15-4=40 <20, +60=40 <20, =200, =-10

v#0
B) S, :0@%(2(1l +(v-Dw)=02-(-10)+(v-1)4=0< -20+4v-4=0=4v=24 v=06

Emopévag Ba mpémet va mpocBécovpe Toug €51 TpMTOVG OPOVG

1336.01 api@poi X+6, 5x+2, 11X —6 gival, pe ™ ocipd mov divovral, oLHd0LKol 6pol
apOUNTIKNG TPOOOOV NE TPMOTO 6PO 01 KLl dSLapopd ©.

o) Na Bpeite TNV TLU TOL X KoL Vo, 0m0dgitets 6TL ©=4 . (Movaoeg 12)
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B) Av o mpdTOG 6pOg TNG TPOHSOUL Eivan a, =0, vo vroroyiceTe To GOpoIGHL S TOV 8 TPOTOV OpV.
(Movéoseg 13)

a) Ao givar dadoykol Gpot apBunTIKNG TPOOSOV GYVEL :
205X +2) =X 46 +11X > < 10X +4=12x <= 2x =4 <> X =2

Apa ot apBuoi Tov divovral givar ot 8,12,16 ko 0 =12—-8=4.

B) SS=§(2a1+70))=4-(O+7-4)=4-28=112

1343.X¢g aprOpntikn mp6odo (ay) givor o, =2 kon o, =14.

o) No amodeitere 6TL ©=3. (Movadeg 12)
B) Na Bpeite méoovg apyikodg (Tpd@TOVS) 6pOVS TPEMEL VA TPocHEcoE, WOTE TO OPOLOHE TOVG VO,
givon ico pe 77. (Movéoeg 13)

(AiveTon: /1849 =43).
Avo

a) o =ldsS o +do=14>2+40=14 < 40=12<n=3

(-2)
B) S, =77<:>%(2a1 +(V=D)o) =77 v(2-2+(v-1)-3) =154 =

v(4+3v—3)=154 < v(3v+1)—154=0 < 3v? +v—154=0
A=12—-4.3-(~154) =1+1848 =1849
1441849 1443 42

Apa, v 71
= 2.3 6 6
—1-4/1849 -1-43 -44 ,
V= = = =——< 0 amoppinteTton
2-3 6 6 3

1370.0) Na Bpeite 10 GOporopa TOV v TpAOTOV S10801KAOV OcTIKAOV okepainvl,2,3,...v (Movadeg 12)
B) Na Bpeite 66005 06 TOVS TPAOTOVS HLUdOYLKOVS BETIKOVS GKEPUIOVS TTPETEL VO

iiimionmi' conis iw va ndiovis deiowia TOV aElﬁié 45, iMovd8£i13i

a) ‘Eyovpe mv akodovbio o, =v kot o ,, —o, =v+1-v=1, dpa etvar apOunticn
npododog pe o, =1 ko 0=1.
_v(v+1)

2% v Y% 2
S, —5(2(11 +(v—1)-co)—5(2-1+(v—l)-1)—5(2+v—1)—§(1+v) 2

B) SV=45<:>V(VT+1):45<:>VZ+V=90<:>\/2+v—90=0, A=1*—4-1-(-90)+360=361=19
v= _1;19 =%=9 nv= _1;19 =_720=—10 anoppintetot (v>0)
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14597 ’Evo. pikp6 yNTeEdo pmdokeT £xel 06Ka oEPES KoOIonaTOV Kol KAOe oepd éyel 4 kobiopata
nepLocoTepa amd T Tponyovpevy. H 7n oepd £yer 36 kabiopora.
o) Amotelovv To KaBiopata Tov YNaEdov 0povs aprtOunTiKig 1po6dov; Na arTioloy|6ETE TO

ovAhoyiopé cag. (Movéoeg 8)
B) Na Bpeite To TA00g TV KOOGPATOV TNG TPATNG GEPAG. (Movaoeg 8)
) Il KoOiopato T0 YTES0 GLUVOMKAE; (Movdoec 9)

a) Av Beopriow pio akorovBia (ay),0mov a1 N TPATN oepd Kabopdtmv o2 1 6ebTEPN el KabiopdTmV
.... KaBe 6pog mpokimtel and Tov mponyoduevo pe tpdcbeon tov apBuov 4. Apa eivor aptBuntikn
TPO0d0C e dlapopd 4.

B) o, =360, +6-4=36 =0, =36-24=12

v) Apov 10 Ymedo £xel déka GEPES, TOTE TO TANBOG TV KaOIGHATOV GLVOMKE diveTar omd TOV TUTO:

Sm=%(2al+9m)=5(2-12+9-4)=5(24+36)=5-60=300

14656.X¢ pia oprOpuntikny Tpdodo (uv) divovran o, =41 ko 0, =26.
0) Na amodgicete 6T 1] Sro@opa ® TG TPoodov givan ion pe -3. (Movaoeg 12)
B) Na Bpeite 10 0eTIKO axéparo v, d6TE O, = V. (Movéoeg 13)

Avc
a) Etvan ae=a1+(6—1)0)c>26:41+5c0<:>5c0=26—41c>5c0=—15c>m=—3

B) o, =ve4l+(v=1)(-3)=ve4l-3v+3=vedd=4vev=11

40 O¢po

1387.X¢ ma aiBovca Ogatpov pe 20 cepéc kodiopdrov, To TA00g TOV KabropdTov KGOE oerpdc

avEavel ka0oOg avefaivovpe oo cepd o€ 6Epd, KOTA TOY (010 TAVTO 0PLONO KaOIGpHaTOY .

H 1In os1pa £l 16 koBiopata ko n 71 ceipa £xel 28 kaBiopata.

0) No dcifete 611 01 ap1Opoi wov ekppdlovv To TA00c TV Kabiopdtv Kabe oepdc givar
o100y 1Kol 6por aprOuNTIKIG TPoddov. Na Bpeite TOV TPAOTO OPO TNG KOL T1) HL0POPA CVTNHS TS

TPOOSoV. (Movaoeg 5)
B) Na Bpeite To yeviké 6po TnS Tpodoov. (Movéoeg 4)
v) 6o kebiocpata £xer 6Lo To Batpo; (Movéoeg 5)

0) Av oty 11 oe1pa ¢ aiBovcac avtic vdpyovy 6 Kevd kabicpata, otn 21 vIapyovy 9 Kevad
koOioparo, oty 3n vaapyovv 12 kevd kabioparo Ko yevikd, To KeVA kabiopato ka0 cepdg,
amd T 21 Ko peTd, eivor katd 3 TEPLOCOTEPA OO AVTE TNG TPONYOVUEVN S, TOTE:

i) Na Bpeite andé wora ce1pd ko wEPaA Oa vrapyovv povo kevd Kabiopora. (Movaoeg 5)
ii) Na Bpeite méocor civan o1 Ocatéc. (Movaoeg 6)

a) To minboc tov kabiopdtov kabe oelpdc avédvetal katd tov id1o mhvto apOuo

kaOioudtov. Apa aroterel aplOuntikn 7po6odo (o) pne a1=16 kabicpata kot dta@opd ® wov
elvat o ap1Bpodc katd Tov omoio avédvetol pia cepd oe

oxéon pe v mponyoovpevn tc. H 7n cepd givar o
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o, =28 a,+60=28=16+60=28=60=12n=2

B)a, =0, +(v-Dosoa, =16+(v-1)-2<0a, =16+2v-2<a, =2v+14

) Sy =2—20(2a1+19m)=10-(2-16+19-2)=10-(32+38)=10~70=700 koBiopata

0) To m00g Tov kevov kabiopdtov Kabe celpdg eival dadoytkol dpot apBUNTIKNS TPOOSOV
vl kéBe oelpd Exel 3 mePLGGOTEPA KOBIGHATO OO TNV TPOTYOVLEVT] TG,
Bewpobpe TV aplBuntikn Tp6odo (Bv) Tov TANBovg TV KeEVOV Kabiopdtoy kKabe

OEPAG e TPAOTO 6po B, =6kt o =3 kabicpota

i) B, =B, +(v=1)-0' =6+(v—1)-3=6+3v-3=3v+3

Ioyoel B, <a, ©3v+3<2v+14 < v<I11
To mAn0og Twv Kevav kabiopdtov dev pmopet va vepPaivet 1o TARBog twv Kabiopudtov g 1610¢ oelpdc.

@a vrapyovv keva kobiopata and v 11n oepd ko wévo (v=11< 0, =B,)

ii) Av Sj;t0 chvoro TtV kevdv kabiopdtov Tov tpdtanv 10 oepdv g aibovoag tote :
1
S, = ?0(2[31 +90)=5-(2-6+9-3)=5-(12+27) =195 xabicpato

S, =%(2al +9m)=5-(2:16+9-2) =5-(32+18) = 250 kobicparo

O Beatég Ppickovton amd tn dwupopd Sy —S;, =250-195="55 Beatéc

1395.0 010kt TNG EVOG TAEMTIKOD YPaPEiov EKTIRA 6T, OTAV Y10 pLO GUYKEKPLPEVT dradpop
owe0<Tel TO SGITPLO. 6TV KOVOVIKY TIpT] TOV21€avdsiottipro,70te ToVAd KoTa péco o6po 30 povo
gL pLa, VA 10 Aem@opeio £xe1510¢os1c.

O¢hovtag va avéiost ™ merateia Tov, KAvEL TNV akélovdn Tpoopopd: O mpdTog empPartng mov Oa
ayopdosl ewortipro 0o TAnpdcel 3€Ekakadeemopevocemparncdoninpdvel 0,5€ teprocotepo amd tov
PO YOO UEVO.

o) Na Bpeite To 1066 TOV B0 TANPOOGEL 0 dVTEPOG, 0 TPiTOC KOt 0 TETAPTOG EMPaTne. (Movades 4)
B) Av yia kG0g v<51 o aprOpdc ay ek@pdalel To 066 TOV 00 TANPOGEL 0 V-06TOG EMPATNG, VO deilete
ot1 o1 aprOpoi a,, a,,...,05givar dradoyikoi 6pot apLOuNTIKNG TPOGdOL Kot va. Ppeite T dLaPopd ®
OVTNG TG TPOGSOV. (Movadeg 6)
v) Av to Aem@opsio yepicsl, vo. fpeite To moco mov 0o winpdoe o S1og emparnc. (Movadeg?)
8) Na Bpeite moca Tovray ioToV E161TIPLO. B0 Tpémer va TovAN 00UV d6TE N EicTpaln Tov Ypaeiov pe
oVTH TNV TPOoPopd va Eemepvd Ty giompaln mov Ba ékave av moviovoe 30 lortTiipra TV TP TOV
21€ ava gwovtiyplo.

(Aivetan 611 /10201 =101) (Movadeg 8)

a) O devtepog emPatng Oa TAnpmoel 3+0,5=3,5€
o tpitog emPdarng Ba TAnpdoel 3,5+0,5=4€
o tétaptoc emPdrng 0o mAnpdoel 4+0,5=4,5€

B) Eme1dn to mocd mov minpavel kébe emPdang eivar katd 0,5 € nepiocdtepo amd tov
nponyoduevo M (o) eivorl aptOuntikn Tpoodog e 01=3€ kot dapopd m=0,5€

v) To moc6 novf)om?mpd)(sgtoS10g emPang etvon o =0, +500=3+50-0,5=28€
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0) 'Eoto o611 mpémet vo movAneel v slotmpia . Tote 1 gionpaén Oa eivon Sy €.
(4)
Omnodte : S, >30-21<:>%-[2(11 +(v—1)-w]>630<:>%-[2-3+(v—1)-0,5]>630<:>

2v-(6+0,5v—0,5)>2520 < 12v+v? —v—-2520>0 < v +11v—2520>0(1)
H Sioxpivovoa givor : A =117 —4-1-(=2520) =121+10080 = 10201

, . -11+410201 -11+101 90

Eyelpileg:v= = =—=45 ko
2 2 2

ve -11-10201 -11-101 -112

2 2 2
v+56>0

Ao v (1) = (v-45)(v+56)>0 < v-45>0<v>45
Oa wpémet va, fyddel TOVAQYIGTOV 46 EIGITHPLO DCTE VO GOUPEPEL 1] TPOGPOPA.

=56

1399. Aivetan pia apl®punTiki Tp60dog (ay) ,6mov v e N . Av o1 TpEIg TPATOL HpOL THG TPOHIOV Eivar:

0,=X, o, =2X"—3x—4, a,=x"-2 ,6mov xeZ , T61E :

0) va amodsryOei 61 X=3. (Movadegl0)

B)va Bpedei o v-0016G 6pog TG TPoHOOL KL va amodeLyBel 6T dev VTAPYEL 6POS TS TPOHGIOV TOL VA

woovton pe 2014 . (Movadeg 8)

Y) VO vToA0YIOTEL TO GOpoGcpa S=a,+0 tas+ ...+ 0. (Movadeg 7)
Avon

0) Eme1dn] a1,02,03 dtadoyikol 0pot aptuntikng Tpodoov :
20, =0, + 0, < 2(2x° —3x—4) =x+x" -2 4x* - 6x-8—-x-x*+2=03x"-7x-6=0
H Swukpivovoa eivar : A=(-7)> —4-3-(—6)=49+72=121=11°

_7+11 18 _ -1 4

2
Ot pilec etvon @ X, = 3, X, =—— =—— g Z omoppinteTon
piceg 553 % 2= 53 "6 3 pp

Emopévog X=3.
B) c1=3,00= 5 ,03 =7 K0l ©= 02-011=5-3=2
a, =0, +(v-Do=3+(v-1)-2=3+2v-2=2v+1

o, =2014 < 2v+1=2014 < 2v=2013 drono (4pT10g =mEPITTOG)
Emouévamg dev vmdpyel 6poc g Tpoddovmovvaicovtoiue2014

Y) 0, 04,0s,...,00s =3,7,11,...,31

‘Ecto 1 apBuntikn npéodog Py ,ue Pi=a1 =3 ,(f2=7) kv © =B, P, =0, —a,=7-3=4

B, =B +(v-Do' <=o0;=3+(v-1)-4<=31=3+4v-44v=32v=_8

S=a,+0; +0 +..+ 0 =0, +B, +...+ B &S, =g-([?>l+[38)<:>s8 =4-3+31)=>S;=4-34=136
Apa S=136
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 BERt Do AGS

vaG peMecokopog €xel TomodeTioel 20 koyéreg o€ pa ev0eio n ooia drépyeTal amé Tnv

amo0kn Tov A. H tpdtn kowéln anéyer 1 pérpo amd v amodqkn A, n ogvtepn 4 pétpa amd to A,

M Tpitn 7 pétpa amé To A Kol YeViKA KGOg emopev kKowérn améyel 0o TNV amodnkn A, 3 emmifov

pRETPOA, OE GYEGM NE TV TPONYOVUEVI] KOWEAN.

0) Na o&i&eTte 0TL 01 0TOGTAGELS TOV KOWELAV amtd TNV 000N KN A amoTELODY H1000)1KOVG 6povg
aprOunTIKnS TPoodov Kol va Bpeite To v° 0po avTig TG TPo6oov. Tvek@palel 0 TPpOTOg OpOg TNG
opLOpUNTIKNG TPOOSOV KL TL 1] SLOPOPA TNG; (Movaoeg 6)

B) X& moon améoTacn amd TV amodkn A givor ) 200 Koyéin; (Movéoeg 6)

v) O pehoooképog Eexivavrag and v amodfkn A cviiéyel 10 péh, amo pio KOWEAN kKG0e popd,
KOL TO PETOPEPEL TAM TIO® 6TV 00O KN A.

i) Ilowa eivan andéotaon mwov Oo H1aviceL 0 PEMGGOKONOG YLX VO GVAAEEEL TO péM 0Td TNV 31 KOWEAN;

(Movéoeg 6)
ii) ITowa €ivon N GVvol K1 0TOGTOGT TOL 00 H1EVIGEL 0 PEMGGOKONOG YA VO GVAAEEEL TO PEA KO 0TTO
115 20 Kuyéhec; (Movaogg 7)

a) KdBe koyéin anéyel and v mponyodpevn ardctocn 3. Apa Ol ATOGTACELS TOV KOYEADY Ot TNV
amofnKn A amotedovv 31000y 1Kovg OpoLg aplOUNTIKNG TPoddov. O TPAOTOE OPOC TAPIGTAVEL TV
arootoon g 1M Kuywédng amod v amobnkn kat 1 Sleeopd TNV aTdOGTACT TMYV KOWEADY UETAED TOVC.
Etvar o, =a, +(v—1)m=1+(v—1)'3=1+3v—3=3v—2

B) H {ntodpevn andotacn eivor 0 6pog azo pe Oy =3-20—2=58m
) i) H andéctaon mov Ba kévet yio vo mdet og k6O Kuyédn kot va emotpéyet oty 1n anobnkn eivon 20,

0mOTE Y10 VoL GUALEEEL TO pEAL omd TNV Tpitn KowéAn N andotacn mov Ba kavet eival
20, =2(3-3-2) =14 pérpa

i) 2(0y +0, +..F 0 ) =28, :2-@(2%+19m):10(2-1+19-3):20(2+57)=20-59=1180m

Z

1417 ’Eva kA e16T0 0TA010 £)EL 25 oelpéc KuOopdTov. LTy 7pdTn oe1pd £xer 12 kabiopota Ko

KoOgma amd Tig endpeveg oepéc £xel 0vo Kabiocpata Tapandve amxd TNV Tponyoduevn.

a) No Bpeite néca kabiopata £xel 1| pecaio koL Téoa N TeEAEVTAIN GEPA. (Movéoeg 10)

B) Na.voroyicete TV 1OPNTIKOTNTO TOV G6TAOIOV. (Movaoeg 5)

v) O padntéc evég Avkeiov Tpokelpévov vo. TapaKorlovdioovy o ekdnroon, katérlopav 6ia Ta

KoOiopata amd v 7Tn péypr kor v 14 oepd. Na Ppeite To 1A 005 TV padntdv Tov Avkeiov.
(Movadeg 10)

Avon
0) AoV to kadiocpuata amd cepd g oelpd avéavovtal KaTd 600, TOTE £XOVUE apOUNTIKY TPOOSO
pe o, =12 kot Stopopd ®=2.

O1 oe1pég tov otadiov givar 25 (meprttdg) dpa vapyet pesaio oelpd Ko efvon m Ogsy = O3 -
2

Qo Bpovpe moca kabiopota xeln oy, kot tehevtaio SNANdT 1 O2s.
o, =0, +120=12+12-2=12+24=36. Apa n pecaia ceipd éxet 36 xabicpata .
Oy =0, +240=12+24-2=12+48=60

Emouévmg 1 tehevtaia oepd éxel 60 kabiopato .

B) o va fpo ) yopntikdmTa Tov otadiov Ha tpocHécm ta kabicpata kot tov 25

GEPOV , SNAOOT 0o + 0L, +...+ 0y =S,
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2 L +240) = Z Z 12+24- 7 ) 25-36 =900 0éoeg &yl T0 GTEO .
v) To TAnB0g TV Kabiopdtov and v 7n éog v 14n oeipd divetat and o

afpotopa: 0 +0g +...+ 0y, =S, =S,

S, = %(2(}1 +130)=7(2-12+13-2) = 7(24+26) =350 Béceis £xovv ot 14 mphreg celpss .

S, = g(Z(xl +5m)=3(2-12+5-2)=3(24+10) =102 0ce1g £ovV 0L 6 TPOTES GEPES .

Apa To mAn0Bog tov kabicpdtov and v 7n éog v 14n cepd etvon
S, —S;=350-102=248 . Apa 10 Abketo £xel 248 pobntés .

1430.0 Awovioong ypaesetl 6To TETPGOLO TOV TOVG apBpovg 3, 7, 11, 15,... kKon cuveyiler TpocBETOVTUG
KG0g @opa to 4. Zrapoartdasl 6tav £yl ypawel Toug 40 ap@TOLg 0T6 TOVG APLOROVS AVTOVS.
0) Eivar o mopamdve aprOpoi dradoyikoi 6por prlag aprpuntikis 71poddov; Na orTiohoynNoeTe TNV

omavINn o1 CUC. (Movéoeg 4)

B) Na. Bpeite 10 a0pospa tov 40 avtdv aplOpov. (Movaoeg 7)

v) Eivan 0 ap1Opog 120 évag amwd avtovg Toug 40 aprfpovg; No artiohoyNGETE TNV 0TAVINGT GUG.
(Movéoeg 7)

0) O I'®pYog AN pPe TO TETPAOLO TOV ALOVDGT] KUl GUVEYLGE VO, YPAPEL OLUO0YLKOVS OpOvg TG 100G
aprOpNTIKNG TPOHOOV, 0é EKEL TOV £iyE GTANATIIGEL 0 ALOVOONG PEYPL VO, ERPOVIGTEL 0 apLOpig
235. Na Bpeite 10 d0poiopa Tov apldpav mov éypaye o INidpyoc. Movaoeg 7

a) Not yati ka0 aptOpog mpokOnTEL ad TOV TPOTYOVUEVO OTAV TPOoGHEGOLE

ToV 1610 op1Bpd (4). Exet mpdto 6po tov apbud o, =3 kot Swapopd ® =4

B) S, :4—20~(2al+3903):2O~(2-3+39-4):20-(6+156):2O~162:324O

v o =120=0 +(v-D)o=120=3+(v-1)4=120=
3+4v—4=120@4v—1=120@4v=121@v=%1e{1,2,3,...,40}

Apa o ap1Buoc 120 dev évag amd avtods Toug 40 appovc.
d) o, =235 0, +(v-Do=235<3+(v-1)4=235<

3+4v—4:235<:>4v—1=235<:>4v=236<:>v=2fi6<:>v:59

O T'wpyog €ypaye Tovg aptOpoDg 0y, 0, Olyg - -5 Osg

Oéhovpie T0 AOPOIGHO. S=0ly; + 0Ly +0lyy +...+ 0, =S5 =S,

Z(Zaﬁ%mJ 9-(3+29-4)=59-(3+116) =7021

Apa 1o (ntoduevo GBpotopa givar : S=7021—-3240=3781
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1471 Xe aprOpntikn tpdodo civar o, = k° Ko o, = (K + 1)2 , Koxképoog pe k>1.
0) Na anodeifete 611 | Sr10@opa @ TNG TPoddov eivan aprBpog meprrToc. (Movadeg 8)

B) Av emmiéov 0 TpAOTOG 6pOg TNG Eivanl o, =2, TOTE:

i) Na Bpsite Tov apOpo k kar vo arodeifete 6TL @ =7 . (Movaoeg 8)
ii) Na e&etaoere av o apOuog 1017 givar 6pog TS mpoooov. (Movéaodeg 9)

a) m:(K+1)2—K2=()(+151()-(1<+1+K)=2K+1 TePTTOg

B) i) o,,0,,0, dodoykoi 6pot apOuNTIKNAG TPOdSoL. Apal
20, =0, + 0, 2K =2+ (k+1)° © 2" =2+K" + 2k +1 &

k> —2Kk—3=0< k =—1 amoppintetar(k > 1) § k=3

Apa ©=2-3+1=7
i) o, =1017 <o, +(v-1)-0=1017<=2+(v-1)-7=1017 <

2+7v—7:1017<:>7v:1022<:>v=¥=146

Apa 0 6pog 1007 eivar 0 1460¢ 6pog TG TPOGAOV.

1488. Xtnv A’ ta&n evég Avkeiov g Kapditoag ) cOppfoviog Tov padnpuatik®v Tpoxertol
VO TPAYPOTOTOU|OEL I, dpootnprotnTae. ETerdn opmeg dev yvopiler to min0og tov padntaov g
T4Eng, ovpPovieveTar To I'vpvacti Tov 6y0Aeiov, ToV oToLyilel Tovg padNTiS Yo TS TAPELdOELS KON
eKEivog NG amavtd pe éva Tpofinpa:
«Mmop® va Tom00eT116® 0A0VG TOVG NodNTES o€ X oEIPEG NE X - 1 podntéc o¢ kdOe oepd. Av opmg
0giom va Tovg ToToBETIIoM 08 X+3 oepéc pe x-3 padntéic oe kGOe oepd, Oa pov Aeimer Evag
padnT».
o) No Bpeite Ty TIun 10U X, (Movaoeg 6)
B) Na amooci&ere n A” 14&n £y 90 padntéc. (Movéoeg 6)
v) H ooppovioc okomevel va poipdacel tovg woapandve 90 padnrtéc oe v opadeg epyaciag, AOTE 6TNV
TPOTN OO0 Vo TAve 2 podntéc Ko o€ KGO emdpevn opdoa va Tyaivouvy 2 Tapardave kdde
opd. Na Bpeite Tnqv Tiun Tov v, onAhaon toces opdoss epyaciog 0a dnuiovpyndodv. (Movaoeg 13)

o) To min00g TV podntdv givor amd to TpdTo dedopévo X(X—1) pabntéc.
A6 10 680TEPO dedopévo givor (X—3)(X+3) —1 pabntéc. Apa :
X(X—1) =(X—=3)(x+3) -1 x¥ —x=x% -9-1<>-x=-10<x=10

B) Exe1 10-(10-1)=10-9=90 pobntég

v) KdBe opdoa €xet 2 mapomdve podntég amd tnv Tponyovuevn oudoo. Apa to
mAn00g podntdv KOs opddag eivor apBuntikn pdodog e drapopd ® =2 Kot o, =2

To dBpotopa tov padntodv Ohov tv opddwv givar ico pe 90 .

S,=90 & 2 (20, +(v-D)-0]=90e 2. Z+(v-D-£]=90 =

Z

2v+v —v=90 Vv +v-90=0<v=97Mv=-10 anoppintetar (v>1)
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(A=1"-4-1-(-90)=1+360=361=19"
,_-1+19 18 -1-19 20

7 =5 =9 v= 5 - =-10). Apa Ba dnpovpynBovv 9 ouddeg epyaciog.

1502.0v ap®poi : X° +5, X* +X, 2X+4 , pe T o£1pd oV divovrar, sivan Sradoyukoi Gpot

oplpunTIKng Tpodoov.
a) Na Bpeite Tig ovvatéc Tipég Tov aplipodv X. (Movéoeg 6)
B) Av X=3 ka1 0 api@uéc X° +5 givar o 40 6pog TG TPoHSOVL, VO, Ppeite:
i) Tn dwe@opa o g aprdunTikig Tpodoov. (Movaoeg 5)
ii) Tov mpaTo 6po TG TPodIOL. (Movéoeg 6)
iii) To é0powopa S=a +o,+o, +...+0,,. (Movades 8)
Avo

a) Ao givar dtadoykol 6pot aplduntiknig Tpoddov £xovpeE :
202+ X) =X* +5+2X+4 = 2x2 42X —x? -5 -4=0=x*-9=0=x* =9 < x =143

B) T'a X=3: Ot apiBpoi mov divovton eivar ot : (x4=32+5=14,a5=32+3=12,a6:2-3+4:10
i) H dopopd @=0, —a, =12-14=-2

i) o, =40, +30=14=0,+3-(2)=14=0,-6=14<=0a, =20

i) S=a,+o,+o,+...+0,, =S, -5, =-72-98=-170

S :%(2% +230)=12[2:20+23-(-2)]=12- (40— 46) =72

S, :%(2% +130)=7[2-20+13-(~2)] =7- (40— 26) =98

1503.2¢ e aprOuntiki poodo (ay), 0 305 6pog ivan o, = 8kar o 8og 6pog sivan o, =23 .

a) Na amodsitete 611 0 1o 6pog Tng aprOunTiKng TPeddov civonr o, =2 ko drapopd g ©=3.

(Movaoeg 9)
P) Na vroroyicete Tov 310 6po TG, (Movéoeg 6)

v) Na vroroyicete To GOpolopa: S = (OL1 + 1) + (a2 + 2) + ((x3 + 3) + ...+ (oc31 + 31) (Movaodeg 10)

a) o, =80, +20=8 (1) xu oz =23 =, +70=23(2).

=3
2)-O)=50=150=3, D=0 +6=8=0,=2
B) ay =0, +30-0=2+30-3=2+90=92

1) S=(0, +1)+ (0, +2)+(0; +3)+...+ (a5 +31) &

S=a, +0,+0;+..0y +1+2+3+...+31=S, + S}, =1457 + 496 =1953

31

15
S, = Z((Z@l+}f6-m]:31-(2+15-3)=31-47=1457
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Ocpd Vv apBuntikh Tpdodo (Bv) pe B, =1 ko o' =1 (1,2,3,...v)
31

Z

1507.Aivetan aprOpntiki Tpéodog (av) pe o, =10k a,, =61.

15
Tote :1+2+3+...+31=8, == (2B, + 30 0) =31-(1+15) =31-16=496

o) Na Bpelei o tpdTOg 6pog KoL 1 draPopd TS TPo6dOVL. (Movéoeg 8)

B) Na eEetaoete av 0 aprOpdg 333 givar 6pog TG TPo6o0vL. (Movaoeg 8)

v) No £€etdoete av vaapyovy 01000)IKOL 6poL X Kol Y TNG TAPATAV® TPO6O0V (dy), TETOL0 MOTE Vo,

woyveL: g = % . (Movéoeg 9)
AV

a) o, =80, +20=8 (1) xa oz =23, +70=23(2).
®=3

2)-D=5=15c0=3, D)=0,+6=80,=2

B) o, =333c>10+(v—1)-3=333<:>10+3v—3=333c>3v:326c>v=%

Eneom o % dev glvar puokdg apBudc, dev vdpyet Opog TG TPodSOL 1oL Va 1oLt e 333.

7) S=(0, +1)+ (0, 4+2)+ (03 +3)+...+ (0 +31) &
S=a, +0a, +0;+..0y +1+2+3+...+31=S, + S}, =1457 + 496 =1953

15
831=%(Zal+}6-mj=31-(2+15-3)=31-47=1457

Ocpd Vv apBuntikh wpoodo (Bv) pe B, =1 ko o' =1 (1,2,3,...v)
31

Z

15
Tote :1+2+3+..4+31=5, == (2B, + 30 ) =31-(1+15) =31-16=496

12694, "Eva oy vidr otov vworoyiet £xsl enineda dvokorioc. 'Evog maikng éxe kabopiopéivo
XPOVO Y10, va. 0L0KANpAOIGEL KGAOE eminedo. 210 eminedo 1 (To mo g0koAro eminedo) o maikTng £xeL
APOVIKG 6pro 300 devTEPOLENTAOV YL VO, TO OAOKANPAGEL. XTO ENITEDO 4 TO YPOVIKO Opro givan 255
0£VTEPOLETTA. OL PEYIGTOL EMTPETONEVOL Y POVOL 6€ KAOE ETINEOO ATOTELOVV OpOVS OPrOUNTIKNG

TPo6oov.

0) No vroloyioere TN dL0Qopa o TG aprBunTikig Tpoddov. T dnr@vel | dl0@opd ® 6To TAAIGLO
T0V TPOPINOTOC; (Movaoeg 3 + 4)

B) To tehevtaio emimedo el ypoviké 0pro 45 dcvteporéntv. Na Bpeite Tov apOpd Tov emridmv
OTO TaLYViolL. (Movéoeg 6)

v) Na Bpeite Tov péyroto emrpenopevo (povo mwov 0o yperootel Evog TOIKTING Y0 VA OLOKANPAOGEL TO
oLy viot. (Movaoeg 6)

0) ‘Evag maiktng ohokinpavel 1o eninedo 1 o 147 dgvtepoienta, 10 eminedo 2 o€ 150 devteporenta,
70 eminedo 3 og 153 ko ka0e Popd mov avePaiver emwimedo YperaleTar 3 emuTAéov dEVTEPOLETTA.
Méypr woro eninedo Oa mpordfer va waier; Oa 0AOKANPAOGEL TO TALYVIOL; (Movaoeg 6)

Avo

a) To ypovikd 6pto tov emmédov 1 etvan o = 300 devteporenta kat Tov emmédov 4 eivar o, =255
devtepoiemTa. Xe o aplBunTikn TpOodo o YEVIKOG Opog divetal amd T oyéon: o, =a, + (v - 1)03 , OTOTE
a, =0, + 30, nhadn 255 =300+ 30 < o =—15.
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onuaivel 4t 600 avEdvet to eninedo dvokoriog (amd 1 og 2, and 2 og 3, anod 3 o€ 4, K.0.K) T0
YPOVIKO OPlo OV €XEL O TOUKTNG Y10 VOL TO OAOKANPOGEL ElaTTOVETAL (0TaBEPA) KT 15 devTepdiemta
K@0e popd.

B) Av 1o emineda etvar 6To GHVOAD TOUG V , TOTE Oy = 45(T0 TEAELTAIO EMIMEDO EXEL YPOVIKO Op1o 45
devTePOAETTMV) Ko {ntdpe v Tiun tov v . Apa

a, =450, +(v-1)o=45<=300+(v-1)(-15)=45 < 300-15v+15=45<=15v=270 &> v=18

Apa 10 Tayvidl ohokAnpmvetat og 18 emineda.

v) O LEYIGTOC EMLTPETOUEVOG XPOVOS OV Bat YPELNGTEL EVOC TAIKTNG Y10, VO OAOKAT|POGEL TO oty vVidl Oal
TPOKVYEL OV TPOGHEGOVLE TO PEYIGTO XPOVIKO Op1o Kot TV 18 emmédwv Tov oy vidon, dnAadn

0 + 0, +...+ 0 =S5 . Ty opBpNTIKh TPO0dO WYvEL N OYéON: S, = %(al +a,) omote

Sg = %(al +05) =9(300+45)=3105. O péyiotog pévog mov Ba xpelacTel Evag maikmg yia vo
OAOKATPOGEL TO Toyviot givar 3105 degvteporenta (Snrodn 51 Aemtd kot 45 devTEPOAETTA).

0) Av B1 =147 etvan 0 xpdvog mov ypetdileTar 0 TaIKTNG Y10 VO OAOKANPOGEL TO eminedo 1, By etvart o
xPOVOC oL ypedletar yio va OAOKANPAOGEL TO eninedo v, tote Py etvor apBuntikn Tpdodog e B1r =147 ko
o = 3. @éhovpe va eAEYEOVLE Qv O XPOVOG OV YpetdleTal O TOIKTNG Y10 Vo OAOKANPpAGEL KOOE eninedo
etvon pkpoTeEPOC 1 160¢ 0md TOV LEYIOTO EMTPENOUEVO YPOVO KGE EmMMESOV.

@éhovpe T péyiom T tov VeN, dote B, <a, < 147+ (v—-1)-3<300+(v-1)(-15) <

144+3v—3£315—15v<:>18v£174©v£%=9,7

Apa n péyroTn T Tov v gtvon 9, mov onpaivet 6Tt o maikng, pe o puhud mov mailet, Bo olokAnphoet
povo 9 amod ta 18 enimeda Tov TaLy VIS0V,

13171.To aGBporopa TOV v ApdTOV S1080)1KOV 6pov piag akorovdiag (ay) givon

2
o, +a,+..+a, =S, =2v-+3v,veNpevx>1l.

a) Na Bpeite Tov npcdrTo 6po a., . (Movadeg 5)
B) Na amodeilete 6L S, =2v: —v—1,v>2. (Movadeg 6)
v) Na amodcietre oTv o, =4v+1, v=>1. (Movadsg 7)
0) Na amodcitete 61 avTi) N akorovBia eivar aprOunTikn Tpdodog, TG omoiag va Ppeite
TN O10PopPa W. (Movaoeg 7)
Avo

o) Eivar S, =a,, 6pog S, =2-1° +3-1=5, dpa o, =5.

B) Eivan S, = 2v* +3v yw kdfe v >1, omdte Bétoviag dmov v 1o v-1, Exovpe

ey =2(v=1) +3(v=1)=2(v* = 2v+1)+3v-3=2v" ~dv+2+3v-3=2v’ —v—1 pe v-1>1<v>2
v) Etvar o, +0, +...+0,, +a, =S, xor o, +o, +...+0, =S |
A@aipdvTog Kot HEAN TPOKOTTTEL OTL

a, =S, -S, , <a, =2V +3v—(2v2 —v—l)=%+3v—2€{+v+1=4v+l Yo kG v=2.

Eneidn o, =5=4-1+1, tehikd eivor o, =4v+1 ya k6be v=1.

) [N va gtvan n akoAovdio (o, ) apOuntikh Tpdodog, Oa Tpémet n doPopd VO OTOLWVINTOTE
dradoykdv 6pwv va gival otabepn. Eivan
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Lo, —4 v+1 +1- 4v+1 =4v+4+1-4v-1=4,4pow=4.

13089.H Mopia ayépacs éva Piprio mov to didpace dvo gpopés yiati tng dpeos modd! Tyv ApdTy
Qopa, ovapace v 1n nuépa 1 oehida, Tnv 2n nuépa 3 oeridec kKon yevikd kaOe nuépa orafale 2
oEMiOEC TEPLEGOTEPES ATO TNV TTPonyoOuev). Tn dedtepn Qopd drhale Tpomo dwuPaopatos. Adfacs
v In nuépa 13 oeridec, Tnv 2n nuépa 11 oghides kK yevika kaOe nuépa ovdpale 2 cehideg
Myotepeg amé v wponyovuevr. H Mapia mapati)pnoe 6TL Kol TIS 6V0 QOPES YPELAOTNKE GKPIPOS
70 1010 TAM00¢ NueEPAV Y10 va. dwafdcer To Prffrio.

0) i. Na dgiete 611 10 TA00C TOV oELid @V ToL Pifriov wov daPale kKGBE nuépa Tnv wpOTN Popd

givan 6por aprOunTiKi|g TPo6dov (ocv) NG omoids va Ppeite TO YEVIKG TOTO Oy , OV OGS TPATO 6pO

¢ Bewpioovpe 10 TA00C TOV oELIdOV TOL daPface TNV TpAT pépa. (Movéoes 4)
ii. Na oci&ete 011 TO0 TAN00G TOV GeMid®VY ToV Piffdiov mov drafale kGOe nuépa T o€vTEPN POPE

givan 6por apLOpunTiKg TPoddov (Bv) TG omoiag va fpeite To YEVIKO TOTO Py, AV OG TPATO 6pO

¢ Bcwpnioovpue To TA00g TOV ELO®Y OV dtdface TNV TPAOTN pépPo. (Movaoeg 4)

B) Na dciete 6L 1 Mopio yperdotnke 7 nuépeg yia vo dSwafdoer to frprio. (Movadeg 7)

v) Na Bpeite nooeg 6elideg £xel To Prffiio. (Movadeg 5)

0) Na dcitere omia, =P, , e kabev=1,2,..,7. (Movaoeg 5)
Avo

o) i. H axolovbBia (OLv ) glvar apBpntikn tpdodog apov kdbe 6pog e, petd tov 1o, mpokvmtel and Tov
nponyovpevo e Tpdabeon tov apBpod 2. Eivar ar =1 ko o = 2 ondte 0 yeviKog g 0pog eivar
a, =0, +(v-1)o=1+(v—1)-2=1+2v-2=2v-1

ii. H akohovBia (BV )sivou apduntic) Tpoodog apod Kabe 0pog g petd tov 1o, Tpokimrel and Tov
ponyovpevo e tpdcobeon Tov apBuod -2. Etvar B1 =13 kot ® =2 omdte 0 yevikdg g Opog ivat
B, =B +(v-1)o=13+(v-1)-(-2)=13-2v+2=15-2v

B) 'Eoto o611 dtdPface to Pifrio oe v nuépec. Tote v Tpdn @opd diéface

oy +0, +.. o, =S, =§(al +av)=%(l+2v—l)=v2 oelideg

Tnv devtepn popd aaPace B, +B, +...+B, =S, = (Bl +B, ) (13 +15- 2\/) 14v —v? oeAideg

Opmg kot 116 600 popég daPace Ao To Pifiio, apa
vi=14v—v < 2v2 - 14v=0<2v(v-7)=0< v=0 onoppintetar N v = Tnpépss.

¥) To mMBog TV ceidmv Tov Bipriov eivon S, =77 =49

o) Bg_, =15—2(8—v)=15—16+2v=2v—1=0cV

13173.Aiveror n axolovbio (av) pe yevuké tomo o, =10+ 3v.

a) i. Na dgiete 611 | axoiovOia (av) givar aprOpnTiki| Tpooooc. (Movéoeg 6)

ii. Na Bpeite Tov ap@TO 6pO TG QU1 KOL TN SLEPOPA O TG TEPATAVE 0.PLOUNTIKNS TPOdIOL.
(Movaoeg 3)

B) Na Bpeite morot 6por g (av) Bpiokovrar avapeoa otovg apiOpovg 14 ko 401. Iécor givar or

o6pot avtoi; (Movéoeg 8)
v) Na vrtohoyiocete 10 GOpoispo TV 6p®v tov Ppickovral avipeoa otovg aprtOpovg 14 ko 401.
(Movadeg 8)
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o)i. a,, —o, =10+3(v+1)—(10+3v)=10+3v+3-10—-3v =3, dnhadn n Swapopd dvo onotwvdinote
dradoyav Opwv G eivar otabepn| kot ion pe 3, omdte givar apBuntikn Tpdodog pe @ = 3.

ii. Etvarw =3 xou o, =10+3=13

B) l4<av<401<:>14<10+3V<401<:>4<3V<391<:>%<V<3—21

Enedn g =1,333... ko 3—21 =130, 333... 01 6pot G apBuNTIKAG TPOOAOL TTOL elvar peTa&d TV aplBudy

14 ko1 401, eivon ot a,,..., 04, . Emedn omd 1o 1 £og 1o 130 eivon 130 apBuot, and 1o 2 éwg to 130 eivan
129 6pot.

130

Y) 0+t Oy =(ll+(12+...+(Xl30—(1128130—(1127[2'13+(130—1)-3]+13=

65(26 +387)+13=26.858

12764 .X¢ éva ynedo kahabocs@auipiong, 6¢ pia omd TG KEPKIdES TOV, 1] omoia dru0éter 40 oepéc
KaOwopdtov, ot 10N cepd vadapyovv 50 koBiopata. Metd TV TPOT 6€1PE KAOE emdpevn orLaOETEL
2 KoOiopaTo TEPLOCOTEPT. 0T TNV TPOTYOOUEVY] GELPA.

a) Av o, 70 TA00G TOV KaOLGPATOV TG V - 06TN|G GEPAS, TOTE Vo amodeifeTe 6TL O, givan
aplOpnTIK TP60d0G, TG 0Moiag va Ppeite TOV TPAOTO 6pO O, Kou TN draPopd . (Movadeg 9)
B) Na vroloyicete To 6UVOLO TV KaOopdTOV TOV O100£TEL 1) SVUYKEKPIPEVN Kepkida. (Movadeg 9)

v) Av y1o A0yovg a6@uieiog 6€ Evay ay®@ve, ETLITPENETAL VO KoOiocovv 0eaTég povo oTic TEPITTES
oEPES KOOGNATOV TS KEPKIdUG, va Bpeite mOcovg Kaduevovg Osatéic Oa ywpéoer avT 1) KepKida.

(Movdﬁsi 7)

a) [oydet 6t @, =a, +2, dpa eivor aplOuntikr Tpoodog pe dtapopd w=2.
e pilo apfuntkn Tpododo woydet Ot o, = 0o, + (v - l)co , OTLOTE
og=0,+(10-1)0o=50=0,+9-2< 0a, =50-18=32.

2VVETMG 1oy VEL OTL oy = 32 kol ®=2.

B) Etvau S, =§[2a1 +(v-1)o], onote S,, :4—20[2-32+(40—1) :2]=20:142=2.840

YVVETMG, TO GUVOLO TOV KOOIGUATOV TNg KePKidag eivar 2.840.

v) H 11 oepd kabopdrov £xet 32 kabioparta, n 2n 34 ko n 3n 36. Av o1 fgatéc prnopodv va kabicovv
HOvVo oTIC TEPITTEG GELPEG kKabdiopdtwv, TOte dnpovpyeitan pio ap@untikny Tpdodog pe

Pr=0y, B, =04, ...

Etvar B, —B, =0, —a, =4, ondte etvar aplOuntikn npdodog pe B, =32 ko Stapopd o= 4.

To mN0o¢ TV 6pmV avThG TG APOUNTIKAG TPOOSOV TOL TPETEL Va Katapetpnel eivar ot 20 TpmTot
opot, kabng oe 40 oepég kabiopdTov ot eég Ba sivon meprtrég. Omote To TAN00G TV BeaTdV TOL

umopovv va kadicovv oty kepkida sivar: S,, = 2—20[2 32+ (20 —1) . 4] =10-140=1.400
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.Qzopovue aprOunTiki) Tpo0do (ocV ), veN'pe a, =8 ko a; =32 kar Ty aprOpunTiKi

np6odo (Bv ), v € N" tov mepréyst tovg meprrtovg apdpodg mov sivor peyarvtepor Tov 56 .

a) Na amodcilete 0L O, =2 KON ® =3 . (Movéoeg 7)

B) Na Bpeite av o aprOpdg B2 mepréyeror oty IpAOTN TPH0SO. (Movéoeg 8)

v) Av 10 G0porcpa TV 2v TPOTOV 6p@V ﬂ]g(av) givan ioo pe To aOpowspe TOV vV TPAOTOV 6pOV TNG

(BV ) va Bpeite Tov ap1Ouo v. (Movéoeg 10)
AV

o) Etvar 0, =8< o, +20=8 (1) kot oy, =32 < o, +100=32 (2).
Av and mv (2) agopécovpe v (1) Tpokdmtet: 8w =24 < ®=3 kol pe AVIIKOTAGTOON
ocmv()=>o +2-3=8<a,=2.

B) H mpoodog (B, ) éxer mpdro 6po B, =57 ko dropopd o’ = 2 ondte B, =P, + @ =57+2=59.
Eivar o, =B, © o, +(v-1)0=59=2+3(v-1)=59 <= 2+3v-3=59 < 3v=60 < v=20
Emopévoc o 106106 6pog TG TpdTNG TPoOOOL VL 150G e TOV dEVTEPO OPO TNG dEVTEPTG.

v) To dBpoicpa twv 2v tpmdtmv 6pov g a, sival ico pe o dOpoicua Tov v Ipatov dpwv g B, , ondte

&roope: 2—;[2% +(2v-1)o] %[231 +(v-Do' e ¥(2-2+3(2v-1)) =§(2-57+ 2(v-1)) =

4+6v—3=%@ 24+12v=112+2v < 10v=110 <> v =11

14616.Aivetor n aprOpunTikn Tpo60d0g (av) RE OLa@opa ® Yro TNV 0moia TPG0d0 16y Vel 1] oYéon

O, — 0, =40, eV 0 TPAOTOG 6POG TNG TPOOIOL Eivan @, =5.

a) No amodeitere 0T w = 4.

B) No amodciEete 6Tv 0, =4v +1, 6mov v OeTikéc aképarog.

v) Na Bpeite Tov pkpotEPO dvvaTod 6po TS TPOOO0V, 0 0TToi0g eivar peyaAvTEPOG TOL UPLOpov 1589.
6) 'Ecto v Tuyaiog 0eTikog axéparog ko K = v(v + 1) . Na amodeiete 011 0 0p1Opog o civor
TETPAYOVO O£TIKOD GKEPALOV.

Avo
) Uy~ =40 S 0 +190— (0, +90) =40 < ¢ +190- o —90=40 < 100=40 = 0 =4.
B) a, =0, +(v—1)m=5+4(v—1):5+4v—4=4v+1
¥) ZnThpe TNV EAGXLGTN TN TOL PLGIKOV optdpov v yo T omoia a., > 1589.
Etvar o, >1589 < 4v +1>1589 < 4v >1588 < v >397 . Apa n ehdytotn tiun tov v eivar 398 kot o

EnTovpEVOG OPOG EIVOL O Ol =4-398+1=1593

8) o =4k +1=4v(v+1)+1=4v? +dv+1=(2v+1)
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.0 O0dmpng Ypaper dr1adoyikd kot eravarappavopeve ta ypappato t™s Aééng kKAAT'EBPAY.

Xy Tpa@tn 0éon 10 A, 6T1| 0£0TEPN TO A, KOK. EToL, oynpatileTal n owodoy] YpORNETOV
AATEBPAAATEBPAAATEBPAAATEBPA...

a) Na anodeiete 611 01 Béce1c, oV dradoy1], 6TTOV cuvavtdpe To Ypdppo B oynpatifovv aprOuntiki

np6odo (uv) ne o, =5 ko va Bpeite ™ Srwpopad e, (Movéoeg 6)
B) Na Bpeite o mowa 0£61m TG Sradoyg cvvavtdpe yio 23" opd to ypappa B. (Movaoeg 10)
) Na Bpeite To ypaupo wov Bpickeror oty 200 0£6n 6TV TAPATAVE® OO 0YY]. (Movaoeg 9)

a) To ypapupa B vrdpyet axpipac o popd otn Aéén «KAATEBPAY. Tnv tpdtn (opd TOL T0 GUVAVTAOUE
elvar onv 51 B€om g dradoyng Ko emeldn N AEEN €xet 7 ypappato, 1 SeHTEPT ELPAVIOT] TOV YPAUUOTOS
B &ivar oty 121 8éom kot k8Os eppdvion| Tov glvar 7 B€celg petd tnv TponyoHev.

"Etot, 1 akoiovBia mov oynuatifovv o1 0€cElg Tov cuvavTtape To ypaupo B gtvor ap@untikn mpdodog e
o =5kuw=7.

B) Apkei va Bpodue tov 230 6po g mpooddov. Etvat: o, =a, +220=5+22-7 =159

) Av drapécovpe Tov aplfud 200 pe to 7, Bpickovpe Tniiko 28 kot vroAouTo 4, 0TOTE
200=7-28+4 . Etol, péypt v 196m Béon éxovue 28 popéc emovarnym g AéEng «AATEBPAY ondte
TO Ypappo ov Ppioketon oty 200M B€om givar to 40 ypaupa g Aééne, dniadn sivat to ypduuo E.

14927 "Evag yopog 6géimong yapmv owoenuiletor g e&ng: 1o k6610G Y10 50 kareopévovg ivar 6560
gupo, evo Yo 100 kereospévoug givan 11910 evpo. Emmiéov, povo yio T 0£GUEVG TOV YDPOL
TIPEMEL 0 EVOLAPEPOUEVOG VO, TANPDGEL £VA TAYL0 TOGO, AKOPA KL 0V TEMKE dgv Yiver 1| dekimon.
Yno0étovpe 4T 01 TIHEG TOV KOGTOVGS Y10 TOVS KUAEGUEVOVG Eival OpoL aplOpunTiKg TPoddov (av) .

a) Na d¢iete 6T TO0 K66TOG Y10 vV Kadeopévoug eivan o, =107v+1210. (1) (Movadeg 9)
B) Na eppnvevoete ™ 6npocio
i. Tov ap1Bpov 1210 otn oyéon (1). (Movadeg 5)
ii. TG dropds ® =107 T TPoO6dOL 6TO TAAIGLO TOV TTPOPAT|HATOG. (Movéoeg 5)

i) Na vnokoiicsra 10 Kéc‘roi im 80 degciévovi. (Movdﬁai 6)

a) To k601G Yo 50 Kakeopévoug givar 6560 gvpd, dnAadN:
o, = 6500 < o, +490 = 6560 < o, =6560—-49w (1).
To k6ct0¢ Yo 100 kakeouévoug givarl 11910 gvpm, dniadn:

@

O =11910 & o, +990=11910<=6560-490 + 990 =11910 <
500 =11910—-6560 < 50w = 5350 < =107 . Tote amd ™ oyéon (1) &xovpe:
o, =6560—-49-107 =6560—-5243 =1317

YVVENMG TO KOGTOG Y10, V KOAEGHUEVOVG Elvat: o, =0, + (v T 1)03 =1317+ 107(v —l) =107v+1210

B) i. Onwg d¢ilope oto o) epatnpa, o, =107v+1210 eivan to K66TOG Y10l V KOAEGHEVOLG. AKOA KO OV
OgV gROAVIOTEL KOAEGUEVOC GTO YA, 0 Y®Pog de&imong Ba KooTioel aTovg evolapepoevong 1210 gupd.

ii. Ene1dn n dtopopd o e mpoddov givar 107 gupd, kabe @opd mov 1o TAn0o¢ Tov Kaheouévav avavet
Kot €vo dTopo To K66Tog TG 6e&imong Tov yapov Ba av&aver katd 107 evpd.

v) Etvan 04y =107-80+1210=9770 evpon.
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Eva €pyooTAc10 KOTUGKEVNG TOAVTEADY GVTOKIVI|TOV KOTUOKEVALEL £vo. VEO PovTELO.
Tov TPpOTO PV KATUGKEVAGTNKAY 5 TETOL0 O ROTA. XT1) GVVEXELN OPMS, KAOE piva,
Katookevalovray 13 véa oynpato.

0) I16ca avtokivnta B0 eivan KaTAoKEVAGUEVE GLVOAIKA 6TO TEA0G KGOE PV 6TO SLACTI LA TOV

TPAOTOL EEAUNVOV; (Movéoeg 6)
B) Na artioroynoete Y10Ti 0 6GUVOMKOG aplONOg TOV GUTOKIVIITOV TOV €iVOL KOTUCKEVUGUEVO, GTO

Téh0g KGOE pive aToTELOVV O10.00)1KOVS OpoVg aprtOunTIiKNiS TPo6O0L. (Movadeg 6)
v) lI6oa avTOKIVIITA KATACKEVAGTIKAY T TECOEPU TTPATA YPOVIA; (Movéoeg 6)
0) Mgt amé mécovg unveg Oa £yl Kataokevaostel To 250° avtokivnTo; (Movaoeg 7)

a) 10 téhog Tov 1°° unva Ba gival Kataokevacuéva 5 avtokivita.

210 TéA0G TOVL 2°° unva Ba eivon KoTtackevacpuéva 18 awtokivnta.

210 téA0g Tov 3°° unva Ba eivon kotackevacpuéva 31 awtokivnta.

10 TéA0G TOV 4°° unva Ba ivol KoTookevaopéva 44 ovToKivNTa.

10 TéA0G TOV 5°° unva Ba eivol KoTooKeVAGHEVE 57 ouToKivNTa Kol 6TO TEAOG TOL 6°° pnva Oa gtvar
KatTaokevaspuéva 70 avtokiviTa.

P) Ta avtoxivnTa ToL Elval KATAGKELOOUEVO GTO TEAOG KAOe pnva eivat 1000y tKol Opot aptOUNTIKNAG
TPOOOOL LE TPAOTO OpO 01 = 5 Kot dlopopd ® =13 (to avtokivnTa TOL KaTackevaloviol Kabe uiva

avéavovral otabepd katd 13).

v) Ta téocepa mpmdta ypovia (oTo TEA0G Tov 48° unva dMnAadn) Ba €xovy KaTACKEVAGTEL:
Oy =0 +470=54+47-13=616 avtokivnra.

0) Zntdpe Tov puoko apBod v Yo Tov omoio wybel: o, =250 < 5+ (v - 1) 132250 <

13V—132245<:>13v2258<:>v2%.

Eneon % =19,92, petd amd 20 pnveg Ba éyet kataokevaotel To 250° avtokivnro.
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14935. a) Na yopoxtnpicete kaOep1d amé TG TPOTAGELS TOL KOLOVOOVY W Lot (X) 1)
AavOaopévn (A) , Ypa@ovtag 6TV KOALG 060G, OITAN 6TOV UPLONO TOV avTIoTOLYEl 68 KOOgd 0o
ovTéG TO Ypappoe X av n tpétaon eivar Zooti), ] To Ypappa A av oot gival Addog.

i. T omoovednmoTE PNy OPVNTIKOVG UPOpODS a, B 1oyder: \Ja+ B = J& + \/ﬁ .

1o Oépa

ii. Av p> 0, T61€ WOYVEL ] W60dVVApia: |X| <p—p<x<p.
iii. H e€icoon X' = a, pe v weprrtéd guoiko kon a < 0, £yel AMbon v X = \/m .
iv. 'l orowadnqmote ovvaptnon f g omoiog N Ypa@iky TapdcToon JSEPYETAL A6 TO

onueio M(3,5) woydst f(5) =3.
v. Tpeig un pnodevikoi apBpoi a, B, y eivar 01000 1K0i 6pOL YEOUETPIKNS TPOGOOVL,

av Kot pévo av woyvel B2 =ay .

(Movaodeg 10 (5 x 2))

B) Na amodciCete 011 0 VIOGTOG 0pOg oG aplOpNTIKIG TPOOSOV PE TPAOTO 6PO 0, KO

dLopopa o givar: a, =0, + (v - 1)(0 . (Movéoeg 15)
a)i. A il Z il A iv. A v. 2

B) Oewpia § 5.2
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1242.0) Na Bpeite Tov mpoypatiké apiOpé x @ote ov apBpoi: X, 2X+1, 5X + 4, pe ™ o€1pa mov
otvovtan, va givol 010.00)LKoL 0poL YEMUETPIKIS TPOOIOV. (Movadegl3)
B) Na Bpeite To LYo A TG TAPATAV® YEDUETPLKIG TPOOOOV, OTAV:

i) x=1 i) x=-1 (Movdﬁsi 12)

a) AoV givar dtdoykoi Opot YEOUETPIKTG TPOOOOL 1GYVEL :
(2X+1)2 =X - (5x +4) = 4X* 4% +1=5x" #4X = x* =1l x=+1

B) i) Otav x =1éyovue tovg apBuode : 1,3,9 kot Oroyog eivon : A=3:1=3

ii) Otav X =—1£yovpe Tovg aptBpovg : -1,-1,-1 ko 0Adyog givar : A=(-1):(=1) =1

1257.a) Av ov apiBpoi 4—X, X, 2 gival d1000)tkoi 6por aplOuNTIKIG TPOOOOV, VO TPOGOOPIGETE TOV
apopo x. (Movéoeg 9)

B) Av or apiBpoi 4 =X, X, 2 givol 61000)Koi 6poL YEOUETPIKIG TPOHGOOV, VO TPOGOLOPIGETE TOV
appo x. (Movaoeg 9)

v) Na Bpebei 0 aprOpdc x @ote or apBpoi 4—X, X, 2 va gival dradoyikoi 4por aprlOunTiKig Kat
ismisrilki'i nio()ﬁon. (Movdﬁsi 7)

a) A@ov givar dtadoyikoi 6pot aplOuNTIKNG TPooddoL 1oYHeL : 2X =2+4—-X <> 33X =06 X =2
Torte éyovue Tovg apBuovg : 2,2,2 kot n dtoeopd sivar o =2-2=0.

B) A@ov &ivar 51050y 1K01 OPOL YEDUETPIKNG TPOOSOL 1G)VEL :

X*=2-(4-X) &x*=8-2x=x"+2x-8=0=x=21x=—4

Tote €yovue Tovg ap1Buovg : 2,2,2 kot 0 Adyog etvan A = % =11

ToVG appove : 8,-4,2 kat 0 Adyog eivan A = %4 = —%

v) Apov glvar drdoyucol Opot aptduUnTiKnig Kot YEOUETPIKNAG TPOOS0L 1oYvEL: X = 2.

1265.Aiveron ) g&icoon: 2x° —5Bx+2B> =0 (1), pe mapapetpo p >0.
a) Na dciete 6TL m elicwon (1) £ye pilegnic: X, =20 kv X, = % : (Movadeg 12)

B) AvX,, X, givar ou piCeg Tng (1), va e&eTdoete av o apiBpoi X , B, X,, pe T 6€1pd mov divovra,
£ival O1000Y1KOT 6POL YEMUETPIKNG TPOGOOV KL VU ULTIOAOYI|GETE TO GLALOYIGNO GUG.

(Movdﬁz—:i 13)
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(=SB —4-2.28% =257 — 162 =0, x =P +3B _ 8B _ _B-3p_2B_B
a)A=(-5B)"—4-2-2B° =25B" —-16B° =9B°, X, 72 7 2B xar X, 72 25

) 7o , r 7 2 ’
B) I'o va eivon dtadoytkol Opot yempeTpikng mpoddov Ba tpénet : f° =X, - X, ,T0 omoio

_2p

woyvel yoti P=x,-x, = =B® (Zyéosic Vieta)

Z

1311.0vapOpoik — 2, 2k kot 7x+4, Kk €N givan , pe ™) o£1pad mov divovral, dradoyikoi 6por prog
YEOUETPIKNAS TPOOSOL (0y).

a) Na amodeilete 6TL Kk =4 Ko va Ppeite To Ldyo TG TPoddov. (Movadecl?)
B) i) Na exppboere To 20 6po, TOV S0 Kar TOV 40 6pO TG TOPUTAVE YEMUETPLKNG
TPOOOOV MG GLVAPTNGN TOV 01. (Movéoeg 6)
ii) Na amodeitere 6T o, + 0, =4(a, +,) . (Movadeg 7)
Avon

a) AQov gival o180y IKOT OPOL YEMUETPIKNG TPOOSOV LGYVEL :
(26)2 = (k- 2)(Tx +4) < 4> =T + 4k — 14k -8 < 3k* — 10k -8 =0

A=(~10)2=4-3-(-8)=100+96 =196 =14
_10+14 24, . 10-14_—4

23 6 | “T 23 &

2
= 3 ¢ N omoppintetal

Tote £xovpue Tovg apBpode : 2,8,32 kat o Adyog eivar A=8:2=4
B)i) o, =a, -A=4do,, o, =a, -\ =a,-4* =2560,, o, =a, -2’ =0, -4° =64q,

i) o, + 05 =40, +2560,= 4 (0, + 2560, ) =4(a, +o,)

1321.a) Na Ppeite, Y10 moleg TIPS TOL X, ot aplOpoi X+4, 2—X, 6—X pe ™ cepd mov divovral
givan S1000)1K01 OpoL YEOUETPIKIG TPOOOOV.
(Movéoeg 13)
B) Av X=5 ka0 6—X givar 0 TETOPTOG 0POG TNG TAPUTAV® YEOUETPIKN TPOGSOV, Va Ppeite
i) T0 A0y0 A TNG YEOUETPIKNS TPOGIOV. (Movéoeg 6)
ii) Tov TPAOTO 6p0 0.1 TNS TPOHHOV. (Movaoeg 6)
Avon

a) AQov gival o180y IKOi OPOL YEMUETPIKNG TPOOSOV LGYVEL :
(2-%)? = (X+4)(6—X) = 44X + X =6X —X* + 24 AKX <=

)
2x? —6x—20=0=x"-3x-10=0=>x=51x=-2

B) T'a X =5 £€yovpe Tovg opbpovg : 9, —3, 1=a, kot

. 1 1
1) o Adyoc elval A=—=—=
) 0 Moyog 573

3
i) “4:“1‘7“3@’1:0‘1'[—5 <:>1=(11'(—%)<:>a1=—27
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1339.Aivetal 1 yeopeTpiki tp6odog (o), Yio TNV omoia mxﬁa% =27.
(X‘Z
a) No d&iete 01 0 AOYOG TNG TPOOSOL Eivan A = 3. (Movadseg 10)
B) Av T0 GOpoIoHA TOV TEGCAPOV TPAOTOV OPpOV TNS TPoodov givan 200, va Bpeite Tov TP®OTO PO 0.1.
(Movaoeg 15)

o4
u)%=27@% 27 e =2Tor=3

o }X{X

-1 3* -1
B) S, =200 < a, - =200@a1ﬁ=200@

81—

a, - —2OO<::>0L1 §:200<:>40a1:200<:>a1:5

1360.XZ¢ yeopeTpiki p6odo (a,) pe 0eTikd Adyo, woyver. o, =1lkm o, =4.

o) Na Bpeite To Loyo ™G TP0o6IOL KAl TOV TPAOTO HPO TNG. (Movadegl3)
B)Na amodeilers 611 0 v-06T6g 6pog TG TPoddov sivar: o, =2"7°. (Movéoeg 12)
Avo

oo, =l -¥=1(Q1), w=4<aq-2'=4(2)

2 N 4 >0
():% =—oN=d4or=2, D>y -0 =lcau 4=l =

6%.){1

B) OLV=0t1’7uv"=%-2V“=i-2)“'r =2

rd

12787.a) Na. Mboete T g&icomon X° —x—6=0. (Movadeg 10)

B) Na Bpeite Tov OeTikd axéparo aplOpd k @cte o apfpoi k¥ —2,x, 2k + 3 va givan

é‘)wﬁoiu(oi 6i0l (13 im ismisrﬁmi' nﬁ(’)oﬁo. (Movdﬁsi 15)

a) H e&icoon sivor 2°° Paduov pe Srakpivovoa A = (—1)2 —4-1-(-6)=25 o piCes

_1+\/£_3 « _1—@_

1 2 I A 2

-2

B) Ot apBpol k —2,x,2k + 3 eivar S1000y) 1Kol OPOL YEMUETPLKNG TPOOOL AV KOl LOVO OV
K2=(k-2)(2k+3) oKk’ =2k +3k -4k -6 S 0=2k" —K k-6 K -k —6=0

KoL a0 TO 0 EPAOTNUA TPOKOTTTEL OTL K =3 1 Kk = - 2. Opowg k> 0, dpa k= 3.
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12763.Aiveron pua Tpdodog o, pe TPAOTOVG 6pOLg 2,242,4,44/2, ..

o) Na eEetdoete av 1 oy eivor aprOpntiki Ttpdodoc. (Movéoeg 12)
) Na amodeiete 0TL | 0y eival YEOUETPIKN TPO0OOGS KAl va. Bpeite To v-06T0 TG 6po. (Movaoeg 13)

a) ['vopilovpe 0t ot apBuoi a, B, v eivor dtadoyikoi 6pot aplBunTIKiG TPOoOdoL, oV Kot LOVO oV
B= (1_42—7 . Enopévog ov apbpoi 2, 22,4 amotehovv 100y KOG OPOVG APIOUNTIKIG TPOOIOV, OV KOl

pévo av 22 = % & 24/2 =3 nov givan Gromo. Apa n ay Ogv eivor aplOunTIKn TPO0dOG.

B) Eivan o, =2, a, =242, 0, =4, o, =4/2,....

a, 242 o, 4 2 22 a, 42

Eivar 2=2N2_ o, s = _ 2 _2N2_ o 24 N2 _ 2 ondte amotehel yeousTpuch
o, 2 @, 22 2 2 0y 4 YEORETPI

TpO0do pe AOyo A= J2.
Eivar o, =0, - A" = 2-(\/5)H

13319.Aivovton ot oprOpoi 1-X, g, 2x-1,xeR.

o) No amodgiere 0TL 01 Topamdve opldpoi, pe avt T o€pd, sivar Tdvrote Hr10.60) 1Kol Gpor pog
aplOunTIKNG TPodoov. (Movéoeg 13)
B) Na Bpeite Tnv Typn Tov X, av yvopilovpe 6TL N 0109p0pd @ avTIG TNG TPOOGIOL Eival 5.

(Movdﬁsi 12)

a) OrapBpoi 1—X, g, 2X —1 givon dradoykoi 6pot aplOUNTIKNG TPOOSoL, AV Kol LOVO OV

X 1-x+2x-1 X
—_— & —
2 2 2

7OV 1oyVeL Yo kGfe X e R .

N | X

[i)Eivoug:1—x+5<:>x=2—2x+10<:>3x=12<:>x=4

40 O<po

1392 . E&aitiog vOg 0TUYNRATOS GE HIVAGTIPLO TETPELTiOV, dLaPPEEL 6Ty Odhacca TETPELALO TTOV
oto téhog TG Ing nuépoag karvnter 3 TeTpayvika pila (t.p.), oto Téhog TNG 2116 NUépos KaAvnTEL 6
T.L., 670 TEAOG TNG 3NG NUEPOS KaADTTEL 12 T.0. KoL YEVIKG €£0MAOVETON £T6L, AOTE 6TO TELOG KAOE
NUEPTS VO KOADTTTEL ETLPAVELD SUTAAGLE U0 GVTIV TOV KAAVTTTE TNV TPONYOVUEVT].
o) No Bpeite v emeavero g 0ahacoag mov 0o KaAVATEL TO TETPELALO 6TO TELOG TNG SNcnuépog
RETE TO OTOYN M. (Movéoeg 7)
B) oo quépeg petd amd T oTIy] TOV ATVYNNOTOS TO TETPEAANO B0 KalvnTEL 7687T.10.;
(Movéoeg 9)
V) X710 Téh0g TG ING NEéPAS ETEPPATVEL 0 KPATIKOG PNYAVICHOS KUl CVTONATMOG GTUNOTAEL 1|
eEamhmon Tov TETPELAiOV. XTO TEAOG TNG EMONEVIC NUEPUS 1| EMLPAVELD, TTOV KUAADTTEL TO TETPEAULO
&yel perm0el Katd 6 T.p. Ko ovveyileL va pev@veTOL KOTA 6 T.). TNV uépa. Na Bpeite moéoeg nuépeg
RETA ad TN oTIYPY] TOL ATVYNNOTOG 1) O0rdcoL0 EMPAVELD TOV KOADTTETOL 0T6 TO TETPEL A0 OO
&yeL neproprotei ota 12 1.1 (Movaoeg 9)
AVe
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a) Emeidn n emedvelo mov kodvntel otn OdAacoa to meTpéhaio kdbe pépa sivon dSumhdcia omd TV
TpoTyovuUEVN NUEPQ, ot apBuol 3, 6, 12,... mov givor Ta

TETPOYWOVIKA OV KOAVTTEL TO TETPEAALO EivO S1a00) K0T OPOL YEMUETPIKNG TPOOSOL e oy =3 Kot A =2.
210 TéAOG TNG SNS NUEPAG 1 eMpaveLa TG BdAaccag mov Bo KOAVTTEL TO TETPEALO

sivaro, =0, - X' =3-2* =48 T

B) Otv=768<:>3-2V‘1=768<:>2V“=7—28<:>2V“ =256<2""=2% apo v-1=8=v=9.

Andadn oto téhog TG Inc Nuépag to meTpérato Ba kaivmTel 768T. L.

v) Ot apBpol TV TETpay®VIKGOV PETP®V OV SNADVOLY THV ETPAVELN TOV KAADTTEL
10 TETPEAAI0 0N Bdlacoa amd To TEAOG TNG ING NUEPAG KaL PETA Elvar:
768,762,756,... ko anotelovv S10d0)1kovg Opovg aptOunTikic mpoddov pe B, =762 ko 0 =-6
‘Eotm 611 T v—00T1 Nuépa T0 mETPEAALO KoAVTTEL 12 T.1. 01T Bdhacca. Tote
B,=12P +(v-1)o=12<762-6(v-1)=12<T762-6v+6=12<
756
762+6—12=6v<:>6v=756<:>v=T=126.

Yuvendg oto TEA0g TG 126M¢c NUéEPaS LeTd TNV KPOTIKY TapEUPOoT) Kot GUVOMKE GTO TEAOG TNG
9 + 126 = 135ng nuépag HeTE Omd TN GTLYU TOL ATUYNLOTOG 1) BOAACC10 ETLPAVELD TOV KAADTTETOL OLTTO
meTpéhato Oa €xel meplopiotel ota 12 ..

1394 .X¢ évav opyavicpnd, apyikd vaapyovy 204800 paxtipra. Meta amd 1 dpa vaapyovv 102400
Paxtipra, peta amo 2 opeg 51200 paktipro, Kot YEVIKA 0 aprlOpog Tov faktnpiov vrodmhacialeTon
KGO pa opa.
o) Iéoo faxtipra o vaapyovY HETH 00 6 OPES; (Movadech)
B)Tn xpovikn otiyp] Op®¢ wov to. foktipra frav 3200, 0 0pyoavicpos Tapovciass EaQViki
emocivoon. O apBpdc tov Paktnpiov dpyioe i va avéavetor @ote KGOE pLa opa va
Tpumhacraletar. To gavopevo avtdé d1pkKece Yo 5 opes. ZopporiCovpe pe By to TA00g TOV
Boxmpiov v @pes petd omoé v etiypn g emdcivoong (v<H).
i) Na dgiéere 6T1 1) axorovBia (By) sivan yeopeTpikn apdodog, kor va Bpeite Tov IPAOTO 6p0 KoL TO
A0Y0 TNG. (Movadegh)
ii) Na ekppaoete To TA00G fy TOV PakTnpiov cuVapTAGEL TOL V. (Movadech)
iii) Méca paxtipra Oa vapyovY 6TOV OpYEVIGNO 3 APES PETA OTTO TNV GTIYNI TS EMIEIVOOGS;

(Movd6£i7)

Emeidon o ap1Oudg tov Paxtnpiov vrodimiactdletor KAOe dpa EYOVUE YEDUETPIKN TPOOSO LE

a, =102400 Baxtpro kot A = 1 .
2
o , 5 1y 1 ,
o) Metd and 6 dpec o €govpe ag =a, - X =102400- > 102400 - e = 3200 Baxtpla

B) i) Metd and pia dpa Ba £xovue 3200-3=9600 Baxthpra. Enedn o apOudc tmv
Baxtnpimv dpyioe vo tpimhactdleton £xovpe ye®UETPIKT Tpdodo pe B, =9600 ko A=3

i) B, =B, -X" =9600-3""

iii) B, =P, - X =9600-9 = 86400 Baxtipia.
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10, OIKOYEVELD, TPOKELUEVOV VO, YPLATOOOTNGEL TIS GTOVOEG TOV TALOLOV TNG, EXEL VO, EMAEEEL
RETASD OVO TPOYPUUNATOV TOV TG TPOTEIVOVTAL:
I'a 10 Tpdypappe A npénel vo kotadécel Tov 1o piva 1 gupa, 10 20 pijva 2 opd, Tov 3o prjva 4
VPO Kol YEVIKE, KGOE pijva Tov epvael, mpénel va Katadétel 066 ourhdoro and avtd Tov
KaT£0£06€ TOV TPONYOVUEVO P1Va.
I to Tpdypappa B mpénel va katabdéoer Tov 1o pijva 100 gvpo,
70 20 pijve. 110gvp®d, Tov 30 piva 120 evpd Ko yevikd, kKG0e piva Tov epvael TPEmeL va KaTahéTel
1060 Kot 10 evpd peyardtePo amd ekeivo mov KOTEDEGE TOV
PO YOVEVO PNVO.
a) i) Na Bpeite To 006 0y mov Tpémer va. KaTaTeDEL 670 Loyapracpd To v° pijva GURLPEVA IE TO
npoypoppa A. (Movéoec 4)
ii) Na Bpeite To moc6 P, mov mpémel va kotatedei 6T0 Aoyaplacuod To v° pive cOp@®va pe To
npoypappa B. (Movéoeg 4)
iii) Na Bpeite To mocd A, mov 00 vdpyel 670 Loyoproopnd HeTd amd v pives ocOpQ@va pe To
npoypappa A. (Movaogg 5)
iv) Na Bpeite To m0oc6 B, mov 0a vdpyel 6T0 Loyaproopd peTd amd v piveg cORQPOVA pe 10
npoypappa B. (Movéoeg 5)
B) i) Tv mo66 00 vdpyel 6T0 AOYAPLEONO PETE TOVG TPATOVS 6 pu1jveS, COPEOVO nE KAOE Tpdypappa;
(Movaoeg 3)
ii) Av ké0¢ Tpéypappa ohokinpdverar g 12 piveg, pe wowo amd 1o 600 TPOYPAURATA TO GUVOLIKG
71060 oL 00 cVYKEVTPMOEL Oa gival peyalvTEPO; Movaosg 4

a) To mpoypappa A meptypdoet pio yeopetpikn mpoéodo pe o, =1, A=2
To mpdypappa B meprypapet pia ap@puntikn tpdodo pe P1=100, ®=10
) a, =0 A" =1.2""=2""

i) B, =B, +(v—1)-©=100+(v—1)-10=100+10v—10 =10v +90

Kol 2l

iii) AV=a1+a2+...+aV=al-ﬁ S 1—2V—1

v

iv) B, =B, +B, +...+B, =%(Bl+BV)=%(100+10v+9())=E[l%v+)§(fj=5v2+95v

B) 1) A= 2° —1=64-1=63 gvpd (Tpdypappo A)
B, =5-6"+95-6=180+570 =750 evpd (npdypoppa B)

i) A, =22 —1=4096—1=4095 cvpd (mpdypappo A)

B, =5:12° +95-12 =720+ 1140 =1860 gvpc® (mpdypayyie B )
Me to npoypappa A Bo cuykevipwbei peyodldtepo moco.
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Aiveran opOoydvio Tapaiinioypappo pe pikn tAsvpov o, p kot eppadov E, tétoro dote o1
apOpoi a, E, B, pe ™ og1pd mov divovtol va givar 01000y1K0T 6oL YEMUETPIKNG TPOOIOV.

o) Na amodeitere 6L E=1. (Movéoeg 10)
B) Av a + p =10 tore:
i) No kataokevaoere pua eicwon 2o0v fadpov pe pileg Ta pikn a, . (Movaoeg 5)
ii) Na Bpeite To pikn a, B. (Movaoeg 10)

a) To opBoymvio moparinioypappo pe pnkn tievpov o kot B &xet eppadov E = af (1).
OvapBuot a, E, B, pe m oepd mov divovtar vo givor d1ad0y1tkoi Opot YEMUETPIKNG TPOOOOL oV Kot LOVO

(1) E>0
av woyve: E> =ap<E°=E<E=1.

B) i) Ano Tovg Tomovg Vieta Ppiokovpe: S=X, +X, =a+p=10 xur P=x,x, =off =1
H e&icoon 20v Padpov pe pileg ta pfrm o kot p eivon n: x> —Sx +P=0 < x* —10x +1=0 (2)

ii) Ta o, B eivar ot Moeig g e&icmong (2). H e&iocwon (2) éxet drakpivovoa: A = (—10)2 —4:1-1=96

10+\/%_10+m_10+4\/5_2(5+2\/6)_5 2./6
2 2 2 y4 - |
" :10_2\/%:10—24\/522(5;‘/6):5_2\/5

Apa a=5+2/6 ka p=5-2J6 f§ a=5-26 xa p=5+26 .

Ko piCeg X, =

1499.Aivovrtot ov apiOpoi 2, X, 8 ng X>0.

o) Na Bpeite Tnv Tip 100 X d6te o1 opBpoi 2, X, 8, pe ™ o£1pd wov divovrar, va amoTELOVY
01000 (1K0VG 6povg apOuNTIKIG TPOddov. Ilovwe sivar | draPopa ® VTS TG TPoodov; (Movadeg S)
P) Na Bpeite TOpo TV T TOL X OOTE oL apBpoi 2, X, 8, pe ™ 6E1pd Tov divovtal, Vo 0ToTEAODY
OLXO0YIKOVS OPOVS YEMUETPIKIG TP0Gdov. Ilorog eivar 0 Adyog A avtig TG Tpodoov; (Movdadseg 5)

v) Av (ay) givar n apr@pnTiki Tpdodog 2, 5, 8, 11, ... kor (Bv) eivan n yeopeTpukn Tp6odog
2,4,8,16, ... tote:

i) Na ppeite To aOpoospa S, TOV v APOTOV 0pOV TS (O). (Movadeg 7)
ii) Na Bpeite Tnv Tipn] Tov v @oTE, Y10 T0 GOpospa S,y TOV V.TPpAOTOV 6p@V
m™mg (o) va weyveL: 2(Sv + 24) =, (Movadeg 8)

a) AoV gtval dradoytkol Opot apBunTkng TPoddov 1oy VEL :
2X=2+8=2x=10<x=5
Tote éyovpe tovg apBuoig : 2,5,8 ko 1 dopopd eivar o=5-2=3

x>0
B) AoV sivon d1adoyiKkoi Opot YEOUETPIKNG TPoddOL 1oy0eL : X2 =2-8 <> x> =16<>X =4

Tote €xovpe Tovg ap1Bpovg : 2,4,8 kot 0 Adyog eivor A = % =p

. Y Y Y v 3V +v
y)I)SV—E[Zul+(v—1)c0]—5[2-2+(v—l)3]—E(4+3v—3)—§(3v+1)— 5

ii) B, =B, 2°=2-2°=2"=128
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2(S, +24)=p, = (3\/ v

] 128 = 3vP +v+48=128 <= 3v? +v—-80=0

A=1"-4.3-(-80)=1+960=961=31
_—1+31_ 30 . -1-31_-32

— N v —32_ 16 anoppinteton (v>0)
2-3 6 2-3 6 3

1519.Aiveron 1) yeopeTpikn] 7p6060g (0y) RE AoYo A Yo TNV 07T0i0 1600V TO aKo6AovOa:
o, =4, a,=16km A>0.

a) Na Bpeite Tov TpdTO 0p0 01 KO TO AOYO A TNG TPOOIOVL. (Movaoeg 8)

B) Na amodcitere 611 n oxorovOia (By), pe B, = 1 0T0TELEL EMIGNG YEOUETPIKI TPOOOO pe AGYO TOV
o

v

avTieTPOPO TOL Adyov TG (). (Movaoec 9)
v) Av S10 kon S'y0 givan Ta aBpoiopara Tov 10 TpdOTOV 6pOV TOV TP0dd@V () Ko (By)avricTorya,
va amodeigete 0TL I vEL N OYfon: S| = 2—19810 ( Movéosec 8)
Avo

0o, =40-X¥ =4 (1), as=16<0,-2' =16 (2)

o_ W1
O 7 4

(©)
SN =4cAr=201>0), O)=>u, -2’ =40, -4=4a, =1

1
1 1
B) Pow S G =— Apa 1 akorovBia (Bv)amoterel emiong
Bv i av+1 h 2
G'V aV

YEOUETPIKT TPOOOO LE AOYO TOV avTIGTPOPO TOL AOYOV TNG (0).

1 N0 —1 2 1
& s - ~1. — 219 _1-1023

) B, o, A 1

1Y° 1 1-29

2) b el _ 9 Z@-2°)_ <1023 1023 1 1
S, =1 =1. = =— - =— = =—-1023=—"S,,

1_1 1.2 1 210 2° 2" e’ 2

2 2 2 2

12731 Eoto npaypoatikoi apiOpoi k, A (k= 0, A #0 kot A #1).
BOempovpe Tovg apBpovg %,K, KA.

a) Na amodeifete 611 01 TPELS 0p1lOpoi givol 61000 1KOL OPOL YEDUETPIKIG TPOOIOV. (Movaéoseg 8)
B) No amwooci&ete 0TL TO GOPOIOHA TOV TPLAOV EIVOL TAVTA OLAPOPO TOV PUNOEVOC. (Movéoeg 10)

v) Av ov aprBpoi ;, KA, (K >0, A #0 ka1 A # 1) givan pileg g eticowong X +10x+16=0, va

Bpeite Tovg aprOpovg %,K, K-A. (Movaodeg 7)
Avo
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a) Ot apBuoti %,K, K- A gtvar dradoykol Opot YEMUETPIKNG TPOOSOV OV Kol LLOVO LV

K- X

K 14
KZZX.(K.)L)@KZZ <« =2 nov wydet

X

2 2 k(1+A+X
B) To dBpoioua TV TpIOV aplBudy 81’\/(11:E+1<+1<-7»=E+]<—k4—&=1<+]<}H—K7L = ( )
A AA A A A
To tprdvopo X2 +A+1 éxst draxpivovoa A =17 -4-1-1=-3<0 dpa X’ + A+ 1 0 yia kGOs Ty TOV

K(1+7\.+7\.2)

oapBpov A. Eretdn k=0, A = 0 ,eivon #0

) H e&icoon éxst Srakpivovoa A =10°—4-1-16 =36 Ko pilec
o _~10+436 _ ~10-+/36
2 2

1

2, X, = =-8. Apa. [%z—ZKouKkz—8jﬁ(§=—81<0al<7»=—2)

Ay % =—2 kot KA =—-8101¢ g =-2< K =-2\ KOl [E OVTIKOTAGTOON 0TV KA =—8 TpokvmTet:
2hh="8 2N =-8N =4 =12

AvA =210t K=—2-2=-4 Kkonav A =-2 1016 kK =—2-(-2)=4. Tote o1 opiOpol %,K, K-\ etvat ot
-2,-4,-8 1 -2,4,-8.

Av % =—-8 xou KA =—-2 101€ % =-8< k=-8\ Kol le ovTIKOTAGTAoN OTNYV KA =—2 TPOKLITEL:

—8%-?»:—2<:>—873:—2<:>k2:%<:>k:i%

Av k:l TOTE K=—8-1=—4 KL oV k:—l 10T K =—8- —1 =4
2 2 2 2

Tote o1 apiBuoi %,K, K-A givarot-8, -4, -2 1 -8, 4, -2.

27./3 81 813

12998.Aivovtar o1 dradoytkoi 6por TG YEOUETPIKHG TPO6GS0V (av) : o
a) No amodeiEete ot
1. Ov mopomdve 6por dev propovv vo. givar o1ad0yIKoi Opot aprOunTiKiig TPoddoL.

(Movéoeg 5)

i 23 _ 1(\/5)7 (Movédeg 5)
22

B) Av o, = # , Vo Bpe0dei 0 v-00TOG 6pog TNG YEMNETPIKIG TPOGOOV. (Movadeg 7)

Y) Av o, = g KoL A = «/§ , Vo 0rodgiete 0TL TOo GOpotopa TV 10 TPOTOV OpOV TG YEOUETPIKNG

(\/g)n_\/§
2\3-2

npo6oov (ay) eivan ico pe (Movéoeg 8)

Ave

81 8143

5 glvar dradoyikoi 0pot aptdunTikng Tpoddov, oV Kot LOVOo o

o) i. Ot apOpoi

273
2
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813, 273
8l 2 " 2 g4 B3 218
2 2 2 2
dradoyucol 6pot aplBunTikng Tpoddov.

<162 =108+/3 mov sivar advvaTo, dpo deV UTOPOVV V. ivorl

i 28581 (| a-1(4a) B L ()

2 2 2

B) H yeopetpun npoodog (a, ) &xetAdyo A= = =— ="

. Z%QW(@)G LAY on=2 ) B e e 2B () 2 2(B)

2

14375.Aiveron 1) sovaptnon f(X)=x’—px—2,peR.
a) Na amodsiete 6T N e€icmon f(X) = 0 &ye1 60 pilec TpaypoTikés avices Yo kGl pe R.

(Movadeg 6)
B) Na Bpeite Tic Tipég Tov p € R yia Tig omoieg o1 apBpoi X =—-2 ka1 X = 3 fpiockovtor EKTOS TOV

daotipatog TOV POV ¢ edicmong f (X) =0, ev®d 0 X=1 PpiockeTon EvT6G TOV SLOGTNATOS TOV
prLav ¢ eicmong f( X) =0. (Movadeg 6)
v) Av emmAEOV OL TIPEG f(—Z), f(l), f(3) [LE T1] GELPE TOV HIVOVTOL OTOTELOVY S1000)IKOVS OpOVG

YEOUETPIKIG TPOOOOV TOTE:
i. Na Bpeire Ti¢ Tipég ToL . (Movaodeg 7)

ii. e p= gva Ppeite To LOYO TN TOPATAVED YEOUETPLKIG TPOOOOV. (Movaoeg 6)

Ave

a) H f eivar tprdvopo pe draxpivovoo A =p? —4-1- (—2) =’ +8>0 apan f éxet Vo pileg mpoypatikég

avioeg yuo kabe peR.

B) Av ta X =-2 ko x =3 Bpickovtar ektdc ToV SracTAuaTog TV PLidv g egicoong f (X) =0, to1¢

(f(-2)>0=4+2u-2>02u>-2<p>-1(1)) ko
(f(3)>0<:>9—3u—2>0<:>—3u>—7<:>u<%(2)).

Enedn o x =1 Bpioketar evidg tov dtactnuotog tov prliov g eéicmong f (X) =0, givan f (1) <0<
1-p-2<0<p>-1(3)

7
Me ouvvarnfevon tov (1),(2), (3) eivan p e (—l,gj .

Byi.f(-2)=2+2u, f(1)=—1-p, f(3)=7-3p
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Ot tipég f us TN oe1pd oL SivovTal ATOTEAOVV S1000Y KOV OPOVE YEWUETPIKNG TPOHOOU
av kot povo av 2 ( )=f(3)f(—2)<:> (—1—u) =(7-3p)(2+2n) © 1+ 2p+p’ =14+ 14p—6p—6p° <
7u? —6p—13=0 . H tedevtaia eivar 200 Padpod pe drokpivovoa A =400 ko pilec p=—1, p= 173
ii. Na M:E gtvon f(-2)=2+2- 13_40 (1 )——l—Ez—@
7 7 7 7 7
20
' 1 _ =
Etvar A 2
7

14645 Evag {oypaeog EeKivadvTag amd £va TETPAYOVO TAEVPAS &, GYEOLALEL OLUOOYLKA TETPAY@VO.
TaipvovTog KAOE popd ¢ TAEVPE TOV VEOL TETPAYMDVOL, T1] OLEYDVIO TOV TPOTYOVUEVOL TETPUYDVOL
0TS QUIVETUL GTO Gy

(S]] I -

o i
a) i. Av 1| TAELPA EVOS TETPAYDVOL £YEL PKOGS X, VO, ATTOOEIEETE OTL 1] OLOYOVIOS TOV O EYEL
piKog o = J2-x. (Movaoeg 4)
ii. No amoociere 671 To EPPaod TOV OLHO0YIKAOV TETPOAYDOVEOV EIvaL 0POL YEOUETPIKNS TPOOIOV (av)

e héyo A =2 kat yeviké 6po o, =a’2"", (Movéoeg 7)
B) Av o enfaddv Tov TéTapToL KATE GEPE TETPAYMOVOL 160VTAL NE 8 T. 0., va Ppeite:

1. TNV TALVPE @ TOV GPYLKOV TETPAYDVOV. (Movaoeg 8)
ii. 70 TA005 TOV GPYIKOV TETPUYAVOV HE GVVOAKO EuPadov 255 1. .. (Movaoeg 6)

0) i. Ao 10 TLOAYOPEID DEDPN I TPOKVTTEL OTL YL0L T SLALYDVIO & EVOC TETPAYDVOL TAEVLPAG X LOYVEL:

2 =x%+x%=2x% < 8 =+/2x? =\/E-x.

ii. Ao 10 epdTNUO 01)i) TPOKOATEL OTL AV £VOL ad TO. TETPAY®VO TG akolovbiog &yl TAEVPE. ¥ TO ETOUEVO

2
TOV £)el TAELPA J2 - x kot o avtiototgo epPadd sivon X K(M(\/E . X) =2x” Apa, 0 AOYoG A TV
X2
eUPad®Y 300 S1080YIKMOV TETPOYDOVOVY diveTar omd ) oygon A =——=2 kot eivar ctabepoc. Onore, to
X
EUPUSY TOV TETPAYOVAOV EIVOL SLO0YIKOL OPOL YEMUETPIKNG TPOOSOV LE AOY0 A = 2 Kol TPDOTO OPO
o, = o’ . O yevikdg 6pog TG TPodSov divetar amd T cyéon o, =N = 0’2",

o>0

B) Ioybdel 61t o, =8 < 0’2" =8 = 8a’ =8 <= a’ =la=1.

v) To dBpotoua TV v TPOTOV Op®V TNG YEMUETPIKNG TPOAOOV diveTal amd TN oYEo:
S, =0, N _lzl.b
A-1 2-1
INo va givorl 1o GuVoAKd eUPad®V TOV apYIK®OY TETPOYOVOV 160 PE 255 T.U. TPETEL VA IGYVEL:
S, =255¢2"-1=255¢2" =256 2" =2 < v=8.
Apa to TAN00G TV TETPAYDOVAOV TTOL £XOVV GUVOAKO eUPadov 255T.. givan 8.

111
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x—1, x>0

@) Na dcitere 6m f(-1)=f(3) (Movédeg 13)
B) No tpocdropicere Tig Tipég 100 X € R ,d061¢ T(X)=0. (Movadeg 12)

o) f(-1)=2(-1)+4=-2+4=2 ko f(3)=3-1=2, 6pa f(-1)=f(3).

)T X<0: f(X)=0=2x+4=0<2x=-4<x=-2 <0 ekt

INa X220 : f(X)=0=x-1=0<x=1>0 8kt

1255.AiveTan ) oovaptnon: f(X) = 2)(;26 .

X" =X-
o) No. Bpeite To nedio opiopod g svvaptnong f. (Movaoeg 15)
p) Na dcitere otL: f(2) +f (4) =0. (Movadeg 10)

Avo

o) Tpéner X* —X—6#0< X#3 ka x # -2, Gpa: A, = R—{-2,3}

_x*2 o ox¥7 1 R S
ﬁ)f(X)—XZ_X_6—M(X_3)—X_3,f(2)+f(4)_2_3+4_3_ 1+1=0

1263.H amwdcTacn y (6€ (IAMONETPE) EVOS GVTOKIVIITOV 0TO pio, TOAN A, HETA 0O X AEMTTA, diveTaL
and T oyéon: y=35+0,8x
o) [lowr Oa givan | or6GTACY TOV AVTOKIVI|TOV A0 TNV TOAN A peTd amd 25 Aemtd;
(Movéoeg 12)
B) I16ca Aemtd B0 &1 Kivn Ol To avTokiviTo, 6Tav B0 amEyeL 75 udpeTpa amd TNV TOAN A;
(Movaoeg 13)

a) y=35+0,8-25=35+20=55km

B) 75=35+0,8x < 0,8x =40 < x =50min

1278.H 0gppokpacio T og padpoic Keroiov (CC), og PABOS X IAOPETPOV KAT® 00 TNV EMLPAVELD,
¢ I'ng, diveran kata wpocéyyion amd ™ oyéon: T=15+25x, 6Tav 0<x<200.
a) Na Bpeite ) Ogppoxpacio vog enueiov wov Ppiockerar 30 IMONETPO KATM OO TV ETLPAVELQ

¢ I'ng. Na artiorloyfeete TV advTi|G1] 60G. (Movaoeg 7)

B) Na Bpeite To pabdog oto omoio 1} Ocppokpacia sivar ion pe 290°C. Na artohoyN|GETE TNV ATAVINGY|

cog. (Movéoeg 10)
112
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mtoro Babog propei va Ppiocketon éva onueio, 6to omoio 1 Oeppokpacio sivar peyorvtepn omo

440°C; No. 0110 0y GETE TV UTTAVTI G GOG. (Movaoeg 8)

a) [ va Bpovpe tn Beppokpacio evog onpeiov mov Bpicketal 30 YIAMOUETPO KAT® ad TNV EMUPAVELDL TNG
I'mg Bétovpe ot dobeica oxéon x = 30 kot Ppickovpe wodvvaua: T =15 +25 - 30=15 + 750=765 0C

B) ['a va Bpodpue oe oo PdOog 1 Beppokpacia etvan ion pe 290 0C Brovpe ot dobeica oxéon T =290
Kot Bpickovpe 10000vVapL:

290 =15+ 25 - x> 275 = 25x < x = 11 ypiopetpa

v) T va Bpodpe og moto Babog 1 Beppokpacio sivar peyoivtepn amd 440 °C Abvovpe v avicwon:

T>440 < 15+25-x>440 < 25 - x> 425 < x> 17 yiaopuetpa
Enopévog n Bepuokpacio eivar peyaivtepn twv 440 0C og BdBoc dve tov 17 yilopétpov.

8—X,av x<0

1283 Aiveton n cuvaptnon f, pe f(x)= {Zx +5,av x>0
OV X 2

o) Na dcitete omi: f (—5) =f (4) . (Movadeg 13)

B) Na Bpeite Tig Tipég Tov X ER, dote f(x) =9 . (Movéoeg 12)
Avo

@) f(-5)=8—(-5)=8+5=13, f(4)=2-4+5=8+5=13 , 4pa f(-5)=F(4).

B)Tw Xx<0: f(x)=9<=8-x=9< x=-1 >0 dektn
INo X20: f(X)=9<2x+5=9<2x=4<x=2 <0 ekt

x® —16x
1295.Aivetan n ouvaptnon f(X)= n
X —
a) Na Bpeite 10 medio opiopov TG cuvaptnong f kol va amodeiete 6T, Y10 TA X TOV AVI|KOLV GTO
nedio opLopod e, woyver F(X) = x> +4X. (Movadsg 15)
P) Na Bpeite Tig TIHEG TOV X Y10 TIS OTTOLES LGYVEL f(X) = I (Movaoeg 10)

o) lpéner X—4#0=x#4, dpa A, =R—{4}
£ = X°—16x _ X(x2—16) X (x~#)(x+4)

= =X(X+4) = %" +4x

X —4 X—4 x=%4

B) F(X) =32 = x> +4x =32 < X* +4x —32 =0 < x =-8(Sextn)N X = 4(omoppinteTon)

1297.Aiveran 1 covaptnon f (X) =X+ 1 X#£0
X

o) Na vroloyicete v Tipn ™G Topaotacng: A=f (%) +f(1)-f(2) (Movadeg 10)
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B) Na Adoete TV e€icwon f =g (Movéoeg 15)
Avo
1 1 1
a) A=f| = +f(1) f(2)—§+1+1+—— 2+ ;VZ+1+1\&
2
(-2x)
B) f(x)=g<:>x+1=g<:>2x2 +2=5Xx<>2x*-5x+2=0
X
A=(-5)%—-4-2-2=25-16=9 , E_S_Z Kot X, :E:g:l
2:2 4 2 4 2
] ) 2x* —=5x+3
1354.Aiveran  suvaprnon f, pe f(x)= T
o) No Bpeite To medio opiopod g A. (Movadeg 5)
B) Na mapoyovromoujcete To TpLdvOpo 2X° —5X + 3 (Movadeg 10)
) Na amodeilers 6T yia kabe X EA oyber : f(x)= 2x _13 . (Movédeg 10)
X —

Avo

o) péner x> ~120&x° #1e x £+l Apa A, =R-{-1,1}

B) 2x* -5x+3
H diokpivovsa tov tpravipiov sivor A =(=5)* —4-2-3=25-24=1
O piCeg tov eivan X, = >f1 6.3 Ko X, = o1 4.

22 4 2 2.2 4

Apo 2X* —5X+3= 2(x—1)(x— gj =(x-1)(2x-3)

00 = —-5x+3 M(ZX 3 2x-3
X1 (x~T(x+1)  x+1

1372.Af peon s £(x) =1 > X0
Aivetor n ovvapnon f, pe: f(x)= :

L pren - ¢ x> ,3<x<10
a) Na ypayete T0 medio opiopov g ovvaptnong f 6g popoi) dwootipatoc. (Movaoeg 8)
B) No vroloyicete Tig Tipég f (—1) , f (3) ko f (5) : (Movadeg 8)
7) Na Moete Ty &icoon f(x)=25. (Movadeg 9)

o) A, =(—0,3]U(3,10)=(~0,10)

p) f(-1)=2(-1)-5=-7, f(3) =2-3-5=1, f(5)=5"=25
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> [TRTSERORE:

V)T X<3: f(X)=25<2x-5=25< 2x =30 < x =15 amoppintetol

x>0
Io 3<x<10: f(x) =25« x* =25<>x =5 dextn (3<5<15)

1385.a) Na mapayovTomomceTe To TPLOVLRO X* —5X+6 . (Movadeg 12)
X—2
Aivetar 1) ovvaptnon f(X)=——— .
B) 1 ovvaptnon f(x) T Exad
i) Na Ppeite To medio opiopov A TG GLVAPTNOIG. (Movaoeg 5)

ii) No. amodeicers 6T y10 kG0 X € A woyber: f(x)= Lg : (Movadsg 8)
X —

Avon
a) A:(—5)2—4-1-6:1, xl=57+1=3, X, =57_1=2.Apax2—5x+6=(x—2)(x—3)

B) i) Tpéner X* —5x+6#0<> X =2 kaw x #3 , pa A=R—{2,3}
DR I S o B
x*=5x+6 (x~7)(x-3) x-3

12908. Xra rapokaro cynpata divovrar 3 avrictoryicels amé éva 6Hvoro A o€ £va civoro B.

A B A B

o) No artioroynoete yioti or avriotoryicels Tov oynudtov 1 ko 2 0gv TePLoTAVOLY GLVAPTN OGN U6
70 A 0710 B ev®d 100 oyfjpatog 3 maplotavel cuvapTnoen ano To A oto B. (Movadeg 9)
B) Av n avticToiyion Tov oyfuatog 3 ival n cuvdptnon f,

i. No mopaot)oeTe pue avaypo@t] TOV 6ToLEI®V TOV TO €010 0plopov A Tig ovvaptnong f.

(Movéoeg 4)
ii. No mapacticete pe avaypagr] TOV 6ToryEimv ToV To 6Uvoro TIpAY f(A) g cvvaptnonc f.
(Movaoeg 4)

iii. Na liﬁsirs Tli niéi f(1) ko £(2). (Movdﬁsi 8)

0) H avtietoygio tov Zyquatog 1 dev mapltotdvel cuvaptnon oot To S ToL GuvoAiov A dev avtictoryiletal
o€ kamolo otolyeio Tov B. H avtistotyia tov Zyfuotog 2 dgv ToploTtdvel cuvaptnon yati To 3 Tov
ovvolov A avtictoyiletal o€ d0o oroyygio Tov cuvorov B. H aviietoryio tov Zynuotoc 3 maplotavel
ovvaptnon 610t Kabe oTotyeio Tov cGuVOAOL A avTisTtoryileTtan o€ £va akplPdc oTotXElo Tov GLVOAOL B.

B) i. To medio opropov givar to A ={1,2,3,4,5}
ii. To ovvoro Tipmv eivarto £ (A )={ 1,2,3 }.
iii. Eivan f (1) =f (2) =2.

115

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



BEPHOTTOYADS

Eyovpe prpoota pog T AMoTa 1LE TO OVORUTETAOVOIY TOV PoONTAOV VoS TUROTOS TG A’
Avkeiov evog I'evikov Avkeiov. Zynpatilovps Ta cOvora A, pHe 6TOYY L0 TO PIKPA OVORATA poOnTOV
™™g A" 1d&ng evig I'evikov Avkeiov ko B pe otoyyeio ta eravopa padntov g A’ 14Eng Tov idrov
I'evikov Avkeiov. Opilovpe v avtictoiyion f : A— B copeava pe v omoia avrietoryyodue kade
Kpo ovopa padnti 670 ETOVLRO TOL Kou TV g: B— A pe v omoia avriotoryovpe og kG0g
ETAOVORO padnT) To pIKpoé Tov dvopa.
a) Na eEetdoete av 1 avtictoiyion f : A— B opiler mévra cuvaptnon amé to 6Hvoro A 6to chvoro B.
(Movéoeg 10)
B) No mpocodlopicete vro mworeg mpovmodicelg ) avricToiyion g:B—A amotelel suvapTnoen amd To
o0voiro B 670 60voio A Kol vo TPocdlopiceTe ol givan i eEapTnuévy Kon Tora i avesapTnTny
eTafinty. Movadeg 15

o) H avtiotoiyion f: A—B dev anoterel mdvia cuvaptnon omd o civoro A oto B, kabmdg pmopel va
VILAPYOLY HOBNTES e TO 1510 OVopa Kot S1aPOPETIKO emdVLp0. AnAadn va avtictotyiletal éva otolyglo
TOV GUVOAOL A G€ TEPIEGHTEPQ OO £VO. GTOLYEID TOV GLVOAODL B.

B) H avtiotoiyion and to chvoro B 6to ohvoro A Ba amoterel cuvaptnon, av kabs endvuuo 6to GHVOLO
B ovtiotoyyiletal o€ povadikod dvopo 6to cOVOAO A, InAadt 6gv vdpyovy HabnTég e 1010 enmvupo.

Ye otV TV Tepintoon 1 ave&aptntn pnetoPAnt Oa givol To Er@VLUO TOL HaONTN Kot 1 €EapTUEVT
petafint 6o etvon To Gvoud Tov.

13031.Aiveron 1 cuvaptnon G pe G(x) = 2x +43 .
X f—
a) No Bpeite tic Tipég g G o x=2, x=0, X = —% . (Movadeg 9)
B) Na Bpeite Ty Ty Tov X Yo TNV omoia dgv opileTar n ovvaption G. (Movéoeg 7)
Na. Bpeite Ty TIU1] TOV X OV avtieToyileTan, péc® ™S G, 6o 3. Movdadeg 9

2243 7 7 2.0+3 3 3 12'(_;j+32 4
@) G(2)===- L L go)=2 22 K(XIG(——)=—=—=——.
2-4 2 2 4

B) H G d¢v opiletar étov X—4=0<=x=4.

2X+3
X—4

v) T X #4 glvan G(X)=3® 3 2X+3=3Xx-12<2x-3x=-12-3< Xx=-15<x=15

13032.Aivovtar o1 uvaptioce f (X) =1-3X%, ¢ (X) =+X+5.

o) No tpocdropicets To wEdio 0pLopov TOV Tapandve covapticcov f ko g. (Movaoeg 8)

B) Na deitere 0TL f(—l) =g (11) . (Movadeg 8)

v) Na Bpeite Tnv Ty] T0OO X , OGTE f(X) =( (4) . (Movaodeg 9)
Avo

a) H cuvaptnon f dev éxet meplopiopovg onote A; =R .

Ta va opiCeton  cuvépmon g mpéner X+520<X=>-bdapa A, = [-5,+0).
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o f (- =1+3=4 xo1 g(11)=+11+5=+/16 =4 apa f(-1)=g(11).
7 f(Xx)=9(4) ©1-3x=v4+5 <:>1—3x=3<:>—3x=3—1<:>—3x=2<:>x:—§

12765.Aiveror n oovaptnen f (x) =/x-2.
o) Na Bpeite 10 medio opropov g cuvapTnonc. (Movéoeg 13)

B) Na Bpeite Tig Tipés TG cuvapnong f yia 6orovg 06 Tovg apdpovg —1,72 ,6 gtvan avTo dvvaTo.

(Movaoeg 12)

o) T va opiCeton n f npémer X—2>0< X 22, dpa Ay =[2,+).

B) Eneion to — 1 dev Bpioketar oto medio opiopov g f, dev vapyet tiun g f oto — 1.

2 2
Ezneion o - dev Ppioketon oto medio opiopov g f, dev vapyel tyun g f oto -

Eivor f(6)=+6-2=+4=2.

XZ, X ,
13026.0zmpodpe ) cuvaptnon f(x) _ {2 av aPPTle)c; .
X, oV Xpntog

o) Na vroroyicets TIc TIpéG f(\/i ) Kol f(%) . (Movadeg 10)
B) Av X pntég, va Moete TNV eicmon |:f (x):|2 =4x-1. (Movadeg 15)
Ao

2

a) Engon o J2 &ivar Gppntog apBudc, etvar f(\/_ ) (\/E ) 2.

2
. 14 . . 1 1
Enmedn o > etvan pnTog apdpdg, eivon f > = 3 =1.

B) Av X pntog 101¢8:
[f(x)] =4x—1e(2x) = 4x -1 4x* —4x+1=0 = (2x - 1)} =0<:>2x—1=0©2x=1<:>x=%

14781.AiveTor 0 TEPUKATM TIVOKAS TIULOV HMOG GVTIGTOIIGNGS X —> Y IUE TO X VO, TALPVEL LOVO TIG

TpéG: —2,—1,0,%,1 Ko 3.

x | 2| -1]0 1 [1]3
2

y | 0|46 256 ] 0
4

0) i. No ontioroynoete y1ati 1 Topamwdve avrioToiyion X — Y eivan cvvaption.
ii. Eivon 1 avtiotoiyion y = X covdptnon; Na artioroynoete Ty andvinei] coc.  (Movadsg 13)
) No ypaweTe TO TE610 0PLGIOV KUl TO GUVOAO TIHLAV TG GLVAPTNGNS XY . (Movaoeg 12)

a) i. H avtiotoiyion X— Y eivor cuvaptnon ylori KAOe Tiun Tov X avIloTo el 6€ ol LOVo T TOL Y .
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avTIoTOlY 10T Y—>X deVv glval cuvaptnomn yroTi oL TIES -6 Tov Y avtictoryiletal o€ 000 TIUEG TOV X.

B) To medio opiopod g GuvdapTnong eivar 1o A = {—2,—1, 0,%,1,3} KoL T0 GUVOLO TV TNG €lvar TO

B= {—6,—4,0,—5}.
4

x> =1, x<0
14681.Aivetar 1 suvaptnon: f(Xx) = ’ :
1 i ( ) {2x+2,x20
) No Bpeite ig Tipég g ouvapmoeng f(3) ka £(-3). (Movadeg 12)
B) Na Bpsite Tic Tipég T00 X € R Y10 TIg 0moieg 1oyven: f (X) =8. (Movéoeg 13)
Avo

a) f(3)=2-3+2=6+2=8 ka f(-3)=(-3)°-1=9-1=8

x<0

B) [o x < 0 givan f(X)=8<=x* —1=8<x* =9 x=-3

I x>0 eivar f(x)=8<2x+2=8<2x=6<x=3

14728.Aiveror ) cuvaptnon: f (X) = {22( ~Lx<0 :
X“+1, x>0
o) Na Bpeite TIc TIREG TNG GUVAPTI OGNS f(—l) Kot f (1) (Movaoeg 12)
P) I'ie x = 0 va Aocete TRV avicwon: f(X) 22. (Movaoeg 13)
AV

o) f(-1)=2(-1)-1=-2-1=-3, f(1)=1" +1=1+1=2.

x>0

B) Mo kGbe X >O0eivan f(x) 22 x> +122 < x* 21X 21,

40 O<po

1400. Avo @ilor amo@dcioav va kKavouy To xoum tovg dovierd. Tovg dpeoe vo Carypagilovy
prhovidKio Ko £0TICOV PO HIKPY] EMLYEIPTON Y10 VO TO. TOVA GOVY pEo® drtadtkTvov. Ta £E0da

KOTOOKEVNGS (0€ EVPM) Y10 X ptAovldKia divovTal amd T1) 6LVAPTN O K(X) =12,5x+120 ko to
£6000 0mé TNV TAOM|ON TOVS (0E EVPM), 6€ OLAOTNNA €VOS PUNVOG, 6 TN CUVAPTION
E(x)=15,5x .

a) Av 1) emyEipnoN KATOL0 P1]va €V KOTAOKEVAGEL ptAovidKia, Exel é€0da; Na

OLTIOALOYNGETE TNV OTAVTI|CN] GUG. (Movéoeg 6)
B) T ex@paler o apOpdg 12,5 kon T1 0 apBpdg 15,5 670 TraicLo TOV TPOPIRATOSS (Movéoeg 4)
v) No Bpeite oo prrovldkio APEMEL VO TOVAMIG0VY AOTE VO £(0VV £6000. 660 KoL ££000, (ONA0ON

Vo, Py «pmaivel pécay 1 emyeipnon) (Movaoeg 6)
0) Av moviieovv 60 prrovidkia Oa £ovv kEPoog; Na arTIOLOYGETE TV ATAVINGI] GOC.

(Movaoec 9)
Avo

a) Ta maywo €£0da g emyeipnong etvan K(O) =120 gupod , yioti TpoOKELTOL Y1t TO
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TOG TNG ETALPELNG TOVG YWPIC KaBOAOL Tapay®yN.

B) Ene1dn ta mayio £€oda etvar 120 gupd kot amod Tty mapayyn X priovldxio, To K6otog eivan 12,5% ,0
apBpdc 12,5 exppdalel to méco kootilel Eva pmAov ik,

Avtictoyo eneldn] ta £€6060 amd TN TOANCN X Tepayiov, 1| elonpaén ivar 15,5x , to 15,5 givain
elompadn amod ) ndAnon wog priovlag, dpa 1o 15,5 ekppdletl 1o Tdc0 moL TOVAETOL VO LTAOLLAKL.

) K(x)=E(x)<12,5x +120=15,5x <> 3x =120 <> x = 40 pmhovixia
Apa mpénel va movinocovy 40 priovldkio yio vo unv «pmaivel pécox 1 entyeipnon.

8) Av A(X) n cuvaptnon tov kEPdovg tote A(x) = E(x) —K(x) =15,5x —12,5x =120 =3x =120
A(60)=3-60-120=180—-120=60 gvpm. Oa yel k€Pd0g 60 gVP®.

1418.T"e. TV KAV, pe TETPAYOVe TAUKAKLA, PEPOVS EVOS TOLYOV, NTOPOVUE VA YPICLULOTOUIGOVUE
TAOKaKLY TUTOV A pg mhgvpd d cm 1] Thaxdxie Tomov B pe mievpd (d+1) cm.
a) Na Bpeite, og suvaptnon tov d, 10 pfaddv mov KEAOTTEL KAOE TAOKAKL TOTOV A KoL KGO

mlokdxt Tomov B. (Movéoeg 6)
B) Av n em@avero propei va karv@Osi gite pe 200 Thokakio TOmov A gite pe 128 tomov B, va Ppeite:
i) Tn dvaoTacn mov €yeL T0 TAOKAKL KAOE TOTOV. (Movaoeg 12)
ii) To gnPaoodv Tng emeavelos mov KEAOTTOUY. (Movédeg 7)

a) Av Ea(d) To epPaddv mov koddntel kae mhakdxt Tomov A, tote : E, (d) =d?

Av Eg(d) t0 eupadév mov kalvmtet kdbe mhakdkt tomov B, tote : B4 (d) = (d +1)°.

B) i) Av E n emodvew tov toiyov tote E=200-E, (d)=128-E(d) cm?.

(:8)
200-E, (d) =128-E,(d) < 200d* =128(d +1)* <
25d% =16(d +1)® < 25d* =16d° +32d+16 <> 9d* -32d -16 =0
A=(-32)>—4-9-(-16)=1024+ 576 =1600 = 40°

q_32+40 72 _, o d=32_40:__8<0An0pp{mswt
2.9 18 2.9 1

Apa 1o TAaKAKL TOTTOV A O Exel mhevpd 4 €M Ko To TAaKGKL TOTTOL B mAgvpd (4+1)=5 cm

ii) E=200-E, (d)=200-4% = 200-16 = 3200cm’ .

1420. I'a TNV TOTOOCY EXOYYEALUTIKIG KAPTAS EMAEYETOL
TeTPayVO YopTovL TAevpds x cm (55x<10) o710 omoio N Teproyn
TOnOOoNG TEPIfdrieTan amd TEPLO®OPLa 2 cm 6TO TAVO KOt GTO 2
KaTo pépog e kot 1 cm 0€€16 kon apiotepd (0TMS 6TO GYNNX).
a) No dgiEete 611 To gpfaddv E tng meproyng Tonmong

TOV ETAYYELPLATIKAV OTOVYEIOV EKQPALETAL 0O TN

ouvapmon: E(x)=(x-2)(x-4) (Movadeg 8)

B) Na ppefei n Tiun Tov X @oTe TO EPPaddv TG TEPLOYS
TOTOGNG TOV ENOYYEARATIKOV 6TOLELOV va givar 35 cm?.
(Movadeg 7) B -

v) Na Bpebovv ot Tipég mov pmopel va wdper 1 Thevpa X ToV
TETPAYADVOV, AV 1] TEPLOYN] TUTOCTG TOV ETAYYEAULATIKOV

c'rmiai(nv éisl aiﬁaﬁév rovkdiwrov 24 cm?, (Movd&si 10)
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a) 'Eoto o, B ot dtuotdoelg g Kaptag .
Téote a=x—-1-1=x—-2«xm p=x-2-2=x—-4. 1 1
Enedn o gpfaddv tov opboywviov eivar E =a- P, to epPfadov E g

TEPLOYNG TOTMONG TOV EMOYYEALATIKMOV GTOLYELDV 2
ekppaietan and ) cvvapmon: E(X)=(x—-2)(x-4)

B) E(x)=(x-2)(x—4)=35=(x-2)(x-4)<=

X? —2X-4x+8=35< X* —6x-27=0<=
Xx=9cm 1 x =-3 <0 anoppinteTon

P E(X)224 < (x-2)(x-4)224 < x> —2x—4x+8>24 < x* —-6x-1620

:6+10:§:8 Kot x2:6_—210=_—4:—2

A=(—6)*—4-1-(-16)=36+64=100=107 , X, ;

X+2>0
Apa: x> —6X-16>0< (Xx—8)(x+2)>0 & x-8>0<=x>8

1421, T, TNV TOTOO6] EXOYYEALUTIKNG KAPTAS EMAEYETOL TETPAYMOVO

yopTovi Thevpag X cm (5<xX<10) 610 omoio N TEpLOYN) TOTOONG

nepifdrieTar amé meplO®pra 2 cm 6TO TAVE KOL 6TO KATM PEPOS TNG Kol

1 cm 0€E1d kKot aprotepd (6TMS 6TO CYNRA).

a) No dcitere 611 10 guPodov E g meproyns tonmong tov
EMAYYEAMLATIKAV OTOWEIMV EKQPALeTan amd T cuvapToN:
E(x)=x"—6x+8 . (Movades 8)

B) Na Bpebei n Typ1] Tov X AGTE TO EPPASOV TG TEPLOYNGS TOTOONG
TOV ENAYYEMLOTIKOV 6TOYEIOV va givor 24 cm?, (Movadeg 7) - "
v) Av 1| TEPLOYT] TOTMWONG TOV EMAYYELAULUTIKAV GTOLYEI®V £)E1
enfaddv to woiv 35 cm2, va fpedovv o1 Tipég mov pmopei va waper

rsriaio')vov. (Movdé‘)si 10)

1 1

0) Eoto a, B o1 dwactdoseig g képToc.
Téote a=x—1-1=x-2xm f=x-2-2=x—-4.

[V

Eme1dn 1o gufaddv tov opboymviov givar

E=0a-B, 10 epupaddv E g meproyng tommong

TOV ETOYYEALOTIKOV 0TOEIOV eKQPALETOL GO TN GLVAPTNON:
E(x)=(x—-2)(x-4)= x*-2x—-4x+8=x*-6x+8

%)

B) E(X)=x’-6x+8<24=x*-6x+8<

S X —6X+8=24 <X’ —6x—16=0< x=-2<0 amoppinteran | X =8 cm

7) E(X)<35& x* —6x+8<35< x* —6x—27 <0< Xe[-3,9] opog 5<x<10 apa tehké X €[5,9].

1422. ' ™) pétpnon Bsppokpaciav ypnoiporotovvran ot Khipokes padpov Keroiov (Celsius),
®apevarr (Fahrenheit) ko KéLPuv (Kelvin). O petatponéc g Oeppokpacios and Keloiov og
@apevant ko o6 Kehoiov 6g KEAPv, meprypagovror amd Tig tpotdosig I11 ko 112:
I11: T va petatpéyoope T Oeppokpacio amwd Padpovg Keroiov (0C) og fabpoig

®apevarr (oF), morlarracralovpe Toug Padpovg Keroiov pe 1,8 kot mpocBétovpe 32.
I12: T va, petatpéypoope ™ Oeppoxkpacio oo Badpovg Keioiov (0C) og fabpovg
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EMprv (oK), mpocOiTovpe otovg Babpovg Keloiov (oC) to 273.

0) No ekppaoete copforkd TN oyéon mov weprypdeset 1 kAOs TpodTOON. (Movaoeg 8)
B) Na dciete 6T ) e€icwon mov maproTavel T oyéon petad g Oeppokpaciog oe fadpoic
F-32

Kérpwv (oK) ko g Oeppokpaciog og fadpodc ®apevirt (oF) eivorn: K = +273

(Movéoes 7)
v) X1n dudpkera pog voytag 1 Oeppokpacia og pia oA kopdvOnke amo 2780K péypr 283 oK.
Na Bpeite 10 ovaotnuo peraforng g Oeppokpacios o€ oF. (Movéoeg 10)

a) IT1: F=1,8-C+32(1) xor T12: K =C+273 (2)

— (2) —
B) F:1,8~C+32<:>1,8-C:F—32<:>C:F1—832<:> K+273:F1—32<:>K—F1—832—273 (©)]

3 Y y

— (-273)
32+273<283 < 5« F-32

® (1.8)
v) 278<K<283<:>278<F <10 9<F-32<18<41<F<50

x* —5|x|+6
1437.Aivezon 1 svvaptnon f (X) = %
o) No Bpeite To medio opiopov A g cvvaptnong f. (Movaoeg 6)
B) Na amwodcitete 0TL Y10 KGO XE A woyver: f(X) = |X| -2. (Movaoeg 9)
v) I'e XE A, va Moete Ty eiocmon: (f (X) + 2)2 —4f (x) -5=0 (Movadeg 10)
Avon

o) Ilpénel |x|-3#0 < |x|#3< x#£3 .apa A; =R—{-3,3}

B) f(x)= X’ ‘5|X|+6:|X|2—5|X|+6 :|X|2_2|X|—3|X|+6 i
r-: x| -3 |X|—
X|(x|-2)-3(x|-2) _ (IX|-2)- (x=3) s
i 3

P (F(X)+2)" —4f (x)~5=0= | —4(x|~2) ~5=0[x[" ~4|x|+8-5=0<|x" ~4[x| +3=0 (1)

®étovpe |X|=0) 2

2) o=1 =3
D=0’ -4o+3=0c0=110=3, Q=|x|=1lcx=11, (2)=|x|=3<cx=13

1441 . Aivovton or cuveptiocsig: f (X) =X’ —4X+ o Ko g(X) =ax—-5,ncaeR.

a) Avieyoel f(2) =g (2) , va Bpeite TV TYU TOL A Movadeg 7)
B) e a=1,
i) va Moete Tnv e€icoon: f(X) g (X) (Movaoeg 8)
ii) va Aboete TV avicwon: f(x) g (X) Koy, pe ) pon 0o avtig, va Avcete
myv edicoon: |f X | f (X -g X) (Movadseg 5+5=10)
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o) f(2)=g(2)<:>22—4-2+a=2a—5<:>4—8+a=2a—5<:>a=1

B)i) Mo a=1 givon f(x)=x*—-4x+1 kor g(x)=x-5
f(x)=g(x) = x*—4x+1=x-5<x*-5x+6=0<x=21x=3

i) f(x)2g(x) e x* —4x+12x-5< x* -5x+6>0

To mpdoN Lo TOL TPLBVOLOL PAIVETOL GTOV VoK,

X -00 2 3 +00
+ - +
X’ —5x+6 % %

H Abon g avicwong givar : X € (-, 2] U[3,+x)
[£(x)—g(x)|=f(x)-g(x).6tav :
f(X)-g(x)20<= x* —4x+1-x+520< Xx* —5X+ 620 < X € (—0,2] U[3,+x)
1457.Aiveton 1) &iomon: X° — X+ (k - 7»2) =0, ne napapetpo AeR . (1)
o) Na Ppeite T dwwkpivovoa A ¢ eEicwong kol va amwodeilete 0TL N e&icwon

£yel pileg mpaypotikés yia kG0e AR . (Movadeg 10)
B) IN'a wora Ty Tov A N e€icmon (1) £xer 6vo pileg ioec; (Movéoeg 6)

No. Bpsite 10 A, ®ote N suvaption F(x)= Vx> =X+A—A° va &y medio opropod To R.
Y p n pTNoN 4 plop

(Movdﬁsi 9)

o) A=(-1)>—4-1-A—X)=1-41+4X =(1-21)>>0.

Apan eEloman (1) éxet pileg mpaypotikés yio ke A e R .

B) Oa mpémet A=O<:>(1—2k)2=Oc>1—2k=0c>2k=1c>k=%

Oa mpémel X° — X+ A —2 > 0y k6O A e R, Tov wydeL OTaV
v p Y XV

A<0e(1-20)° <0< 1—2x=o@2x=1©x=%

1467. Av évag kK@TolKog pog TG A Katavorldoel X Kufikd vepov og éva ypovo, To moco mov Oa

12+0,5%, av0<x<30
0,7x+6, avx>30

nwpémeL vo TANpAceL 6iveTal (o€ EVPM) Ao T GVVAPTION: f(X) =

a) Na Bpeite méoa copo 0o TAnpoceL 6To10G:

i) éleune amod TO oTiTL TOL KL OEV ELYE KATUVULADGEL VEPO. (Movaoeg 2)
ii) £xe1 katavaidosl 10 koPika pétpa vepod. (Movaoeg 3)
iii) £ye1 katavarooel 50 kofika pétpa vepoo. (Movéoeg 5)

B) X& o GAin 6N B 10 T066 (0€ EVPM®) TOV AVTIGTOLYEL € KOTAVAL®MGT X KUBLKAOV HETPOV OIvETAL
amd Tov Tomo: g(x)=12+0,6x, yia X=0.
"Evag kKdTowog g ToOANg A Kol évag KATowkog Tne moing B katavdiocay Tao iowe kuPikd vepov, yia
70 2013. AV 0 KGTOIKOG TNG TOANG A TAPMOE NEYUAVTEPO TOGO GTO AOYUPLUGIO TOV OO TOV

KGTo1ko TG woAn B, va am06giete 0TL 0 KAOE £vOg amd ToVG 600 KOTUVALOGE TEPLEGOTEPD atd 60
122

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



BEPHOTTOYADS

KA PETPA vePO. (Movaoeg 15)
AVG

a)i) f(0)=12 gvpd
i) f(lO) =12+0,5-12=12+6 =18 gvpm
iii) f(50)=0,7-50+6=35+6=41 cop®

B) Oa mpéner : f(X)>g(x)
Av 0<x <30 :f(x)>g(x) < ¥ +0,5x > 17 +0,6x < x <0 dromno.

Av x>30: f(x)>g(x)<:>0,7x+6>12+0,6x<:>0,1x>6<:>x>%<:>x>60

Apa 0 k60e £vag amd Tovg 000 KOTUVIA®GE TEPLEFOTEPO amd 60 KuPucd HETpa VEPOL.

1484. O ay®dvag 0popov avapuesd 6T YEAOVE KUl TO A0y0 YIVETOL GONQ®VA PE TOVG
aK06Lov00VGg KaVOVES:
H dwadpopn givar tTunpa evog vdvypappov dpoépov.
O hayog Eexvaer T ypovikn otiypn 1=0 and éva onpeio O.
To téppa Bpicketon o€ onueio M pe OM > 600 pérpa.
H yehdva Eexivaer ™ otiypf t=0 pe npopadiopa, Sniadn amé éve onueio A
mov Ppiokeran petatd Tov O ko Tov M, pe OA =600 pérpa.
Yno0étovpe 61y, yioe t20, n andéotaocn Tov hayod amd To O T poviky oTiypn t
min divetor 06 Tov TOTO S, (t) =10t* pérpa, evd 1) omdboTacn TS YEAMGVES and To O TN oTIypd t

min diveTon a6 Tov TOTO Sy (t) =600+ 40t pérpa.

) v =
O<$@O <
e AS ® -

OA=600 m

z0

a) No Bpeite o€ néon andotacn and To O Oa wpéner va PpiokeTon To Téppo M,

ADOTE 1] YELDOVA, VO, KEPOIGEL TOV AYDVU. (Movaoeg 10)
B) YroBétoupe Tdpa 611 N andéotacn Tov Téppatoc M amd to O sivan OM=2250 pétpa. No Ppeite:
i) How gxpovikn otrypn o Aaydg @Tavel T YELOVA. (Movadeg 5)
ii) ITowog amd Tovg 6V0 dpopcig Tponyeitar T ypoviky otrypi t = 12min kon wova givor T6TE N
petadd Tovg anéoTao. (Movaoeg 5)
iii) Iowa ypovikn otiyp] TepRaTiCEL 0 VIKNTIG TOV Oy DVO. (Movéoeg S)

a) Ioa va kepdioel n yehdva Tov aydvo Bo mpénet:

(10)
SA(t)<SX(t)<:>10 t* < 600 + 40t <101t*—-40t-600<0<>t* —4t-60<0

A=(—4)"—4-1-(-60) =16 +240=256=16"
t, = 4+16 =§=1O Ko t, :ﬂ:—_ﬂ:_es amoppinterar apod t>0.
2 2 2
t>0<=t+6>0
Eivou t* —4t—-60<0 < (t+6)(t-10)<0 < t-10<0<t<10 Apa t<[0,10)
o t=10 : S (10)=10-10° =1000=S, (10)

Oa wpémnel 10 Tépo va Ppioketar o€ andotacn uikpdtepn omd 1000m omd 1o O.
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B) i) Otav t=10 and 10 o) epdTNUQ
ii) Eneidn t=12>10 nponyeiton o Aaydg kat n andotoon peta&d tovg eivol:
S,(12)-S, (12) =1440-1080 =360m

v) En1id6p OM =2250m >1000m ,0a teppuatiost tpdtog 0 Aaydc.

t>0
S, (t) =10-t* =2250 < t* = 225t =15min.
Apo ) ypovikh otrypr; T=15min Oo tepporioet o vikntig ,dnAadn o Aayoc.

1495.0cwpovpe opBoydvio Tpiywvo ABI' (A=90°) pe ka0eTeS TAEVPES TOL
£yovv KN X, y 1ét0o10, O@ote: X+Yy =10.
o) Na amodeiete 611 TO EUPaddv Tov Tpryddvov ABI cuvapTtiioel Tov x diveTor

am6 Tov Tomo 1 B(x)= %(—x2 + 10X), x € (0,10) (Movadeg 9)
B) Na amodeitete 6T E(X) < 2—25 10 ka0 X €(0,10) . (Movadeg 8)
v) I'le oo Tipm Tov X e (0,10) 70 gufadov E(X) yiveran péyroto, onhadn ico pe
2—25 ; Tvmapatnpeite ToTE Y10 10 TPpiydvo ABT; (Movéoeg 8)
Avo

o) X+y=10=y=10-x (1)

. , L, X-y®w1 1,
To gpPadov tov Tprymvov eivat ico e E = > ZEX -(10-%x)= E(_X +10x)

Apo E(x) = %(—x2 +10x), x € (0,10)

(D
< 25

B) E(X)S%@i(—xz+10X) & X2 +10x-25<0<

Z 7

X —10X +25>0 <> (X —5)* >0 woyvet

N E0=T e 7

INa X=5:(1) =y =5 .Xmv nepintowon avtn 10 tpiyevo givor ophoydvie Kot l60oKEES.

(—x* +10X) =— < x> —10x+25=0 < (X -5)*=0 <= x—-5=0 < x =58ekm

1497. Y10 enépevo oyfna 10 ABI'A givol teTpdymvo mhsvpag AB=3 -
Kol to M givan £va Toyaio ecmtepkd onpueio g oraymviov AL, 'Ectm A H r
E 10 6uvoliké gpfaddv TOV CKIOOUEVOV TETPAYDOVEOV TOV GY1ILOTOG.

o) Na arodeitere 611 E=2X>-6X+9, Xe (O, 3) . (Movaodeg 9)

B) No amoocitere 6T E > g , Yl KGOE X € (O, 3) . (Movaoeg 8)

v) '@ Towa Béom Tov M éve oty Al To cvvoriké epufadov Tav K
OKLUGUEVOV TETPAYAVOV TOV CYNNATOG YIVETOL ELAYLGTO, ONAXON X

I~

ico pe g sNa a1TI0L0Y1|GETE TV OTAVTI|GN GUG. (Movéoeg 8) A %0 B
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a) HF=A'-AH=3-x
E =(HMZI')+(AKMO)=x*+(3-x)" =x*+9-6x+x* =2x"-6x+9 ,x € (0,3)

B) 4x*—12x+9>0< (2x—3)* > 01oydet

(-2)
v) Ez%@ZXZ—6x+9:g<:>4x2—12x+18=9<:> AX? —12X+9 =0 (2X -3 =0 2x—3=0c

2x=3<:>x:§

XZE 2 2
[MvBayopeto Bedpnua 6to Tpiydvo AOM : AM2=A®2+M®2<:>AM2=[gj +(§j o
AM2=9+9<:>AM2=§@AM2=g<:>AM:\E<:>AM:i®AM=ﬂ
4 4 4 2 2 2 2

1505. "Eva donpotiké kolvppntipro £l opfjpa opoycdvio
napoarinioypoppo ABI'A, pe ownotdosig 15m ko 25m. O onqpoc, !
Yo Adyovg ac@dreras, OEAEL VO KOTOOKELAGEL YOP® Omé TO A A
KoAvpfnripro puo rhakootpopévy {ovn pe 6tadepd ThdTog X m
(x> 0), 0T PAivETOL 6TO TUPUKATO CYNLA.

o) Na amwodsitete 0T T0 EPPaoov Tng Lovng oiveTor amd tn oyéon:

E(x)=4x*+80x, x>0. (Movadeg 9) . .
B) Na Bpebei To whdTog X TG LOvne, av avtn £xel epPadod
E =500 m? (Movadeg 7)

v) oo propel va eivar 10 wAGTOS TNG LOVNG, av avTh £xel epfaddy pkpoTepo

amé 500 m?; Na m‘nokoii' GETE ‘rav andvrici' cui. (Movdﬁsi 9)

0) EZ=AA+2x=25+2x, EH=AB+2x=15+2x .
(EZHO) = (15 +2x)(25+2x) =375+ 30x+50x+4x’ = o]

4x* +80x +375m?
(ABTA)=15-25=375 m?2 o e
E(x) = (EZH®) — (ABI'A) = 4x* +80x +375 ~375 < o .
E(x) = 4x* +80x, x>0

(:4)
E(x)=500 <> 4x’+ 80x =500 <> 4x*+ 80x —500 = 0<>
X* +20x —125=0 < x =5 1} x = 25 amoppinteTon
B) Apa x=5m
(4)
) E(X) <500 <> 4x*+ 80x <500 <> 4x*+ 80x —500 < 0&

X+25>0
x? +20x—-125<0 <= (Xx=5)(x+25) <0 < x-5<0<x<5, pa x € (0,5).
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1506.Eva. opBoyavio tapariinioypappo £xe mepipetpo [I=40cm. Av X cm €ival To pjKog TOV
naporiinioypapupov, TOTE :

a) va aodsitere 011 0<X<20. (Movadeg 4)

B) va amodcitete 0T TO epPfadov E(x) Tov opBoymviov divetar amd T oyxion: E(X) =20x—Xx*.
(Movéoeg 8)

Y) vo amodei&eTe 0TL 16 VEL E(X) <100, ywo kG@0s x €(0, 20). (Movadeg 6)

0) va amwodgiete 0TL 06 Oha Ta 0pOoY®OVIX ne 6T00epT] TEPipETPO 40cm, EKEIVO OV £YEL TO
eyorvTEPO epPaoov eivar 1o TETPpay®vo Tigvpdg 10cm. (Movaoeg 7)

2
a) 'Eoto Y 1o mhdtog tov opboywviov . T1=40<>2x+2y=40x+y=20<y=20—-x (1)
Enedn X, y unxn nhevpmv etvor X, Y >0. And tv oyéon (1) woyder: y >0« x <20 .Apa 0<x <20

B) E(x)=x-y=x-(20—x) =20x —x°
7) E(x)<100 < 20x —x* <100 < x* —20x +100 > 0 < (x —10)* > 0 150zt .

0) H peyakotepn tiun mov pnopel va mapet to epuPadov sivon

E(x)=100< 20x —x* =100 < x* —20x +100=0 < (x —10)* =0 x-10=0 < x =10cm
Taox=10<y=20-10<y=10 cm

To peyardtepo epPadodv Exet to teTpdywvo mAgvupdg 10cm.

1510.Avo @iior awo@acilovy va cuvETOIPLGTOOY Kol avoiyouy o exycipnon mov yepiler Tovep
(toner) 1o g@ToTVTIKG pyovipaTe. To wdywo pnviaio ££0d0 TG eTOpEiag avVEPYOVTUL GTO TOGO
10V 6500 evpd (1@ gvoikio, Tapoyis, moBovg, Popovg K.o. ). To kbéoTog yepiopatog evég Tovep givan
15 gvp®d, N 6¢ TP TAOA OGS TOV EVOG TOVEP KaBopileTar og 25 gvpd.

a) No ypawyete pia oy£on oo va teprypagel To pnviaio kéotog K(v) g emyeipnong, av yepiler

TOVEP TO pIjva. (Movadeg 5)
B) Na ypayere ma oyéon mov vo. ek@palel to pnvicia £60da E(v) g emygipnong and v rdAnon
v aplOpov Tévep To pva. (Movaoeg 5)
v) Na Bpeite néoa 1ovep mpémer vo mAOUVTOL KAOE pijve AoTE N emyeipnon
i) va pnv ée {nuid. (Movéoeg 7)
i) va &yer pnviaio képoog TovAdyietov 500 gvp®. (Movaoeg 8)
Avon

a) To kdo10C Y10 TO YéMIopa v TOVEP givon 15V kon poli pe ta Tayto €0da, érovpe: K(v) =15v+6500

B) Ta éc0d0 amd TV TdANnoT v TOVEp, sivan E (v) =25v

v) i) T va pny éxet inuid tpénet "Ecoda = £€0da
Apa E(v) =K(v) ©15v+ 6500 =25v <10v =6500 < v =650 t0vep ava unpva

i) ' Eoto A(V) 11 cuvaptor Tov KEPOOLE TOTE TPETEL
A(v) =500 < E(v)-K(v) 2500 <25v —15v - 6500 > 500 <

10v>7000 < v =700 tovep avaunva

126

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



BEPHOTTOYADS

.01 avOpmToLoyoL Y10 VO TPOGEYYIGOVY TO VYOS EVOG EVIIAIKA, YPTGLHOTOLOVV TIG TOPUKATO
£€16M0ELG TOV TUPLETAVOLY TN 6xéon NeTaéD Tov piKovg Y (6€ CM) 0670V TOV UNPOV KoL TOV
VYovg X (6€ CM) T0V EVIMKA OVELOY 1E TO GVAO TOV :

INvvaika:y =0,43x - 26

Avdpagy =0,45x - 31
o) 'Evag avOpomoroyog avakalvmtel éva pipuaio 0616 pijkovg 38,5cm
OV OVIKEL 6€ YOVaiKa. No vToloyiceTe TO VYOGS TNG YUVaiKaG.
(Movadeg 8)
B) O avBpomordyog Ppiocker pepovopéva 06td yEPLOV, TO OTTOi0
EKTLLA OTL OVIIKOVY GE AVTPO VYous mepimov 164cm. Aiye pétpa mo
[y i \ KATO, OVOKIAOTTEL $va pnplaio 06tod piikovg 42,8cm mov avijkel o€
/ avtpo. Eivar mBavév To pnpraio 0616 ko1 Ta 061d €prov va
R TPOEPYOVTAL 0o TO 1010 dTopo; No OLTIOLOYNGETE TV UMAVINGT] GOC.
unpo¢ (Movadeg 8)
PO | v) Na g€etdoete av pmwopsei £vag Gvopog Kol P yovaika idtov Dyovg va
£Y0VV uNpLaio 06To 6100 PIIKOVG. (Movadsg 9)

o) AvtikaOiotovpe yio y=38,5 otov tHmo mov divel To unKog Y (o€ €M) 06Tov TOv

unpov Ko Tov Vyovug X (o€ Cm) piag yovaikag 38,5 =0,43X — 26 < 0,43x = 64,5 < x =150cm
Apa to Hyog g yovaikag eivar 1,5m

B) Opota : 42,8=0,45%x —31 < 0,45x = 73,8 < X =164cm .Enouévac givon mbavod va
TPOEPYOVTOL ATd TOV 1010 AvTpaL

Y) Oa npéner 0,43X —26=0,45X —31 < 0,02x =5 < x =250cm .Otov £ovv Hyog 2,5m

1526.T"a tovg poypotikovs appovs ao,f e R woydset 6t1
° |1 - 30L|< 2
e H amdéotacn tov apiOpov f amd tov apBpd 2 givar pikpotepn tov 1.

a) Na amoderyOsi 6TL —% <a<l . (Movéoeg S)

B) Na amoderydsi o1 |B —3a-— 1| <3. (Movadeg 10)

v) Na amodery0sei 6TL 1 suvapTnon f(x) = \j4xz —4(B=2)x+B° &eLmedio opropov 610 To cHVOLO

TOV niaiia'ru«i)v ailﬂi(bv. (Movdﬁai 10)

((~3)<0)
0) 1-30<2e2<1-3a<2e-3<-3a<1(2) & 1>a>—%<:>—%<a<1(3)

B) dB.2)<l<|p-2Kkl<-1<B-2<l<1<B<3 (4)
(2)=>-3-1<-30-1<0<= -4<-30-1<0(5)
Me npdcbeon tov (4) kot (5) éxovue —3<P-3a—-1<3 < |[3 —3a—1| <3

Y) Tpéner 4x* —4(B—2)x +P> >0 ya kGPe x € R . Eivau:
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~4(B-2)]" —4-4-B? =16(B> — 4B +4) —16B* = 1667 —64B + 64 “T6R* = —64p + 64 = 64(—p+1)
WD=-1>P>3<-3<P<-1-2<1-B<0

Apa B+1<0<=64(P+1)<0<=A<0

Apa 4x° —4(B-2)x +B° >0 ya kdbe xR (a=4>0).

12689."Eva eMKOTTTEPO ATOYELAOVETOL U0 TO ELKOOPOILO Kt TO VYyog ToV Yi(t), 6€ pétpa, amod v
emeavel g 0drhacoug To TPOTA 5 AETTA TNG Kivo1lg TOL diveTAL 0TO TN GLVAPTION:

Y(t) = 150 + 50t, t €[0,5]. Ta exdpeve tévre Aentd Kiveitar o€ 6Ta0EPO VYOG KoL 6T1) GUVEYELN
korefaivel apyd yro 0éka AeTTa aKoOpa, pEXPL vo eMGTPEYEL 6TO EMK0dpopo. To vyog Tov amd Tnv
em@avero TG 0ahaooag To TeEAEVTALN 0EKO AETTTA TG KiV|G1G TOV diveTON OTO TN GUVAPTON:
Y,(t) = 650 - 25t.

0) Xg oo VYog amd Ty emeavera g 0dhaocoag fpickeTar To EMKOdPOULO; (Movéoeg 6)
B) X& mowo vyog amd TV emPavela TS Odrhaccas weTdEL TO EMKOTTEPO U6 TO 5° PéYprL To 10° Aemtd
¢ Kivno1)g Tov; (Movaoec 5)
v) Na ypayete 1o mtedio opiopov g cuvaptnong Ya(t), ko va TpocdiopiceTe TIg YPOVIKES 6TIYRES
KOTA TIG 001G 1| AWOGTAGT) TOV EMKOTTEPOV 0l T1) Odhoooa givan 250 pétpa. (Movadeg 6)
0) 1. 10 TPpAOTO 5 AETTA TG KivNG1)G TOV, TOGH PETPA avePaivel To EMKOTTEPO KAOE LETTO TOL
nepvaer; (Movaoec 4)

ii. X1a TeAgvTOia 0éka AemTd TNG Kiviiong ToV moGa péTpa KatePaivel To EMKOTTEPO KAOE AemTd OV

ﬂ:sivdst; (Movdﬁsi 4)

a) To eAconTEPO BpiokeTon 6To EAkodpoLLIo TV Ypovikn otiypr] t = 0 Kot To VoG Tov o TNV EMPAVELL
g Odhaccag etvon Y, (0)=150+50-0=150 pérpo.

B) Meté amd 5 Aentd, 10 ehcontepo Oo Bpicketon o€ vyog Y, (5) =150+ 505 = 400 pétpa méve omd v
empavelo, g Odhaoocac. Apa Ba tetdel otabepd 6TO VYog avTod Yo ypdvo t €[5, 10].

v) To ehkonrepo katefaivet and 1o 100 Aentd pEYPL va @Tdcel TdM 610 gEAKodpOo. Oa pTéoel 6To
EAKOOPOLI0 PeTd amd 10 Aemtd, emopévas o medio optopov g Ya(t) eivan to didotnpa [10, 20].

e vyog 250 pétpav amd ™ empavela g Odhaocoag Oa Ppicketal kot 0Tov avePaivel Kot OTaV EMIGTEPEL
070 gAKOdpO0. Andadn Ba Ppodpe T xpovikn otrypn katd tnv omoio:

Yi(t) = 250 < 150 + 50 t = 250 <> t = 2 hemtd kon Y2o(t) =250 < 650 - 25 t = 250 < t = 16 Aentd

0) i. Otav avePaivel To eElkdnTEPO, TAPUTNPOLUE OTL KAOE AeTTO WOV TTEPVAEL (UEXPL TO 5 0 AeTTO T™NG
kivnomng Tov) 10 VYOG Tov amd TNV eMPaveLn TG BdAacoag avEaverl otabepd katd 50 pétpa, apov:
Y, (t+1)=Y, (t)=[150+50(t +1) |- (150 +50t) = 50 pézpa.

ii. Otav emoTpépet To eMkOTTEPO 6N Pdon Tov, mapatnpovue 0tL Kabe Aemtd Tov mepvdet (omd to 100
pexpt 7o 200 Aemtd g kivnong Tov) to HYos Tov amd TV emPdvela e Odraccog perdvetar oTobepd

Katd 25 pérpa, apod: Y, (t + 1) -Y, (t) = [650 - 25(t + 1)] — (650 = 25t) =25 pétpa.

[x =1 —[3-3x|+[2x - 4]

> ;
) N dgitre 6m f(x)=d(x,2) —d(x,1). (Movédeg 9)
B) Av 1a onueia A kot B rapietdvouvy 6tov GEova TOV TPAyRATIKAOV aptOpav Tovg aptdpoevg 1 kot 2,

13114.Aiveron n cuvépmon f(x)=

V0. OLOTUTAOGETE YEOUETPLKE TO {nTovpuevo g e&icmong f(X) =0 ko1 va wpocdlopicere T Mon e,
(Movaoeg 8)
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v) Na Moete Vv e€icwon f (Movaoeg 8)

Avon

[x—1|—[3—3x|+|2x — 4] ~ |X—]J—|—3(x—1)|+|2(x—2)| ~ [x -1 -3Jx -1 +2[x 2| -
2 B 2 B 2
2|x—2|-2|x -1

F(x)= _ :Z(|X‘ZZ!‘|X‘”)=|x_2|_|x_u:d(x,z) ~d(x.1)

o) f(x)=

B) Eivar f(x)=0<d(x,2) —d(X,l) =0<d(x,2) =d(x,1)
Av M 10 onpeio tov d&ova mov avtictolyel 6T AVon X ¢ mapandve eEicmong, ovtd Ba Tpémel va

wooméyel omd To onpeio A ko B ko kotd cvvéneia Oa lvar to péso tov tunpatog AB. Apa X = 5

P f(X)=0=|x-2|-|x-1=0<|x-2|=|x-1| <

(X—2=X—1<:>—2=—1a81')v0m])1'](x—2=—x+1<:>2x=3<:>x=gj

14629 X pa ypoarty e€€taon 100 epotiiocmv X-A (X0oto - AdBog) o€ kdmoro [MavemoTtipo, kads
oot amwavinon fadpoiroysiton pe 1 povaoa kol kaOe Aavlaopuévny andvrnoen Padporoyeitor pe 3

NG povadas ( yio KOs tprddo Lavlaspévev amavt|ocEmv aQaLpeiTal pio povaoa).
o) No amodeiere 0TL v £vag @orTNTHGS 0mavINGEl 6moeTd o€ X and Tic 100 epotiosig, ToTE N

4
padpuoroyio Tov E(x) diveton amd Tov TOTO E(x) = g(x - 25) . (Movaoeg 7)

B) ‘Evag @ovtntig fabporoyOnke pe 88. Iloces fjtav o1 6m6Tég Kon T06EG 0L AavOacpéveg

OOV GELS TOV £0MCE; (Movadeg 4)
v) Na amoodciete 60TL N faBporoyia evog @ortnti) ogv pmopei va givar ion pe 50 . [léceg cmoTég
UTAVTIGELS IPETEL VA OMGEL £VAS GOLTNTNG Y10, Vo TapEL fadporoyia peyorvtepn amd ™ Béon mov
givan 50; (Movéoeg 8)
0) To dBpowspa TV emd6ce®v 6vo PorTNTAV fTav 140. [166C NfTAV 01 LAVOUGNEVES UTAVTI|CELS KAl

T@V 600 iaii; (Movdﬁsi 6)

o) Av 10 TAN00C TOV GOGTOV ATOVINGEDVY Eival X, T0TE TOo TAN00G TV AovOooUEVOY OTaVTHGE®Y Eival
100 — x . Zopemva pe ta dedopéva Tov TPOPANLATOS, O (ponnrﬁg 0o méper X Pabpovec yia T1c cwoTéG

amovTNoelg Kat Oo Tov agalpedoly (apvntikn Pabduoroyia) 3 (100 X) Babpoi yia Tic AavBacuéveg
arovmoelc. 'Etot, 1 tedikn Pabporoyia tov Oa givar

E(x)=x —%(IOO—X) _3X _1§0+ X _ & ;100 = ﬂ()(—25) Omov x givor 10 TANOOG TOV COOTOV

OTOVTI|GEWV.

B) Eivou: E(x)=88<:>g(x—25)=88<:>4x—100=264<:>4x=364<:>x=91

Apa o gortn g Tov Pabuoroyndnke pe 88, amdvinoes cwotd g 91 epwtoelg Kot Aavlaouévo og 9
EPOTNGCELC.

v) 'Ecto 611 1 fabuoroyio evOg @ortnTh oV amdvinoe 6motd o€ X epoToelg eivat ion pe 50 . Tote

éyovpe: E(x):50<:>g(x—25) 50 < 4x-100=150 < 4x = 250<:>x—1§5_62,5 mov givat Gromo,
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0 apOUOC X TOL TAPLOTAVEL TO TANOOG TV COOTMV AmOVTGE®Y, lval aképatoc. Emopévag n
Babpoioyio evog pottnty dev pmopel va eivan ton pe 50.
"Evag pottntig o mapetl fabuporoyia peyoarivtepn omod ) faor, povo otav

E(X)>50<:>g(x—25)>50©4x—100>150<:>4x>250©x>%:62,5

Enopévog n fabuoroyio evog ottt eivan peyoivtepn tov 50 povo otov amaviiocel cwotd o 63
TOVAGLOTOV EPMTNGELC.

8) Eoto 011 10 TA00G TOV GOGTMV OnOVINGEDY TOV POUNTAV £ivar X, X, avtiotoyye. Tote Exovpe:

E(x1)+E(x2)=140<:>g(x1—25)+g(x2 _25)=140

4x, —100+4x, —100 = 420 < 4(X, + X, ) =620 < X, + X, =155

Emopévog ot dvo portntéc andvinoay cwotd og 155 and tig 200 epooelg Tovg kot Aavlacuéva otig
vorowreg 200 - 155 = 45 gpotoelg

14702.I'a TG OVAYKEG EVOS UPYLTEKTOVIKOD 63010V EVOG KT POV, ATOLTEITON | KATAGKELT MLOG
1
ROoKETAS VOGS TAPKOV, oyNpaTog opBoydviov ABI'A, ne drootdosis X ko 2x — 1, 67ov X > >

o) No exk@pdaocete Tnv wepipetpo I kar 10 epfaddv E e pokérag og ovvdpron tov Xx.

(Movaoeg 8)
B) Na Bpeite peTta&d mormv TIROV KVPOIvOvTol 01 106TAGELS TG HOKETAS, OGTE 1] TEPIPPAEN TOV
TAPKOV 6T POKETA, VO U1 Eemepva ta 8 pérpa. (Movéoeg 7)

v) Na Bpeite Tig TIpéS TOV X, OGTE T0 ERPAOOV TG HOKETAS, VO €IvaL TO TOAD 1 TETPAY@VIKO péTpo.

(Movdﬁsi 10)

o) H nepiperpog Tov opboywviov gival A A
H=2X+2(2X—1)=2X+4X—2=6X—2,X>%. -
To epPadov E tov opboywviov givor E = x(2x - 1) =2x*-x, X >% . B 9 + 1 r

B) Etvan Hs8<:>6x—2£8<:>6x$10<:>x£%=§.Tc’)rs 2x£2-§=%<:>2x—1£%—1<:>2x—1$%

Eneon x > % , YW T1G S100TAoELS TOL opBoywviov oydeL 6Tt % <X< g kot 0<2x-1< g .

v) To gpPadov e paxérac, va givat To oA 1 teTpaymvikd péTpo dtav
E<le2x’ —x<1e2x? —x-1<0.

—0 -1/2 1 400

2 + g e +
2X°—x-1 -

To tprdvopo 2x> —x —1 &yt pileg —% war 1,

Kot pe faom tov Smhavo TvaKa TPOGT OV, TPOKOITEL OTL

2X2—X—1S0<:>X€|:—%,1]'0|.L(Dg x>%,dpa XG(%,l]
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1259.Aiveton n ovvapmon f, pe tomo f(x)=— 1
X —_

o) Na Bpeite 10 medio opropov g cvvapTnonc. (Movéoeg 13)

B) Na Bpeite Tig dvvaTéc TINES TOV TPAYNOTIKOD apLONov 0, OGTE TO GNUEi0 M [a%) VO OVI|KEL 6T1)

iiuiiuci' naidcwoi Tii Gnvdiricii f. (Movdﬁsi 12)

o) Hpéner X* 10 x* #le x =11 Apa A; =R—-{-11}

B) To onueio M (a,%j OVIKEL OTT| YPOPIKT TOPAGTAGT] TG cuvapTnor f.

Apa woy0et f(a)z%@ 21 =%<:>a2 ~1=8<d’ =9 a=13
ol —
1299.0) Na mapoyovromonjoete Ty Tapaotaon: A =x> —x*+3x-3. (Movadeg 13)
B) Na ocitete 0TL 01 YpuIkéc TOPAGTAGELS TOV cuvapTHoEQV T (x) = 3 Kot
X
g(x) =x* — X+ 3 &ovv éva. poévo kowvé enpsio, To A(l, 3) . (Movadeg 12)

Avo
a) A=x-x*+3x-3=x*(x-1)+3(x 1) =(x = 1)(x* +3)

B) T va Bpodpe ta Kova onueia tov covaptioemv f kot g Aovoope v e€icwon :
3 (%)

f(X)=g(X)& —=x*-x+33=x*-x"+3x <

X

(@) (x2+320)
X} —x*+3x=3=0=(x*+3)(x-1)=0 & x-1=0=x=1

Etvaw f(1) = % =3=g(1), Gpa o1 Ypapikég TopacTAcES TV cuvopthoemy T kot g

€yovv éva, povo Kowvo onpeio, 1o A(1,3) .

1304.X70 TOpaKATO GCOGTNNO GCUVTETAYUEVOV OIVETUL 1] YPUPIKN TOPAOGTUCY] MLdG cvvdpTnongf.

o) Na tpocdropicete To mEdio opropod TS cLVAPTNONG. (Movadeg 6)
B) No copnrinpdoETe TOV TUPUKATO TIVOKO TIUOV:
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(Movadsec 6)

y -1 -3
v) Na Bpeite Ta onpeio Topng ™G YPOPIKAG TOPAGTAONS PUE TOVG GEOVES. (Movéoeg 6)
0)Na mpocolopiceTe TO SLOOTIHLATA TOV TEGIOV OPLGROV GTA 0TTOiC 1] GLVAPTION Taipvel
apvnTikéS TIpéC. Movaoeg 7

a) Ot TpoPolréc OA@V TV ONUEI®V TNG YPAPIKNG TAPACTOCTG TS CUVAPTNONG GTOV

a&ova XX, ONUIovVPYovV TO GLVOLO [—2,6] , pa. A= [—2,6]

B) X 2 -1 0 1 2 6

y 3 0o | 1 | 0 3 | 3

v) Eivar ta onueia (-1,0), (1,0),(4,0) pe tov XX ko 1o (0,-1) pe tov y'y.

0) 10 OLCTNHOTA TOL TEHIOV OPIGHOD GTA OO0 1| CLVEPTNOT TOiPVEL APYNTIKEG TILES Elvan

(-11) U (4.6]

1305.

O = NN & O O ~

XT0 TOPOTAVEO GVGTNNO CUVTETAYREVOV OIVETAL 1] YPOPIKT TaPdoTAcT Mog cuvdptnongf.
a) No Tpocoropicere To TEdi0 0PLGHOV TS GLVAPTNONG. (Movaoeg 6)
B) No copminp®OGETE TOV TOPUKATO TIVOKA TILOV:

X -3 -1 0 3

y 2 | 4 (Movédec 6)
v) Na Bpeite Ta onpeia Topg TG YPUPIKNS TAPEGTAGTS nE TOVG GEOVEC. (Movadeg 6)
0) No tpocoropiceTe 170 S1d6TNHO TOV TEHIOV OPLGROV GTO 0010 1| GUVAPTI OGN TTaipvel OeTikEG TIPEG.
(Movaoeg 7)

a) Ot TpoPolréc OA@V TV ONUEI®V TNG YPAPIKNG TAPAGTOGNG TNG CUVAPTIOTG GTOV

dEova x'x , dnpovpyovy to covoro [-3,8], dpa A, =[-3,8]
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) [PETREEORS:

y | 0 2 3 6 | 2 | -4

v) Etvan ta onpeia (-3,0),(6,0) pe tov x'x kai 1o (0,3) pe tov y'y.

6) Eivou oto didotua (-3,6).

x* —5x+6
1345.Aivetan n ovvaptnon f |, pe f(X) =—_3
X —
a) Na Bpeite to medio opropov g covapnong f . (Movadeg 7)
B) No amhomou)eete Tov TOTO TNG GVVapTNonG T . (Movadeg 9)

v) Na Bpeite Ta onueio Topig ™S ypogukig mapdacstacns s f pe Toug d€oveg X X Koty y .
iMovdSsi 9i

) Hpéner X #3 Apa A; =R —{3}

5x+6_(X—Z)!Xf'/é‘f_x_2
-3 x=3

v) T va Bpodue ta onpeio Toung e ypagikng mopdotaons g f pe tov aova XX Advovpe tnv

B) F(x) =2—
X

eklomon : f(X)=0x-2=0=x=2
Apo. to onpeio Topng g ypagikig tapdotoonc e f ue tov d€ova X X givar To onueio A(2,0).
To onpeio toung g ypaeikns mapdotaons me f pe tov d&ova y'y givan to onpeio (0,f(0)). Eivon

f(0)=0-3=-3 , dpa o onpeio TOUNG TG YpaPIkng Tapdotacns g f pe tov GEova y'y eivar to
B(0,-3).

1358.Aiverar 1) suvaption f(X)=x>+2x—-15, xeR.

o) No vroloyicete 10 GOpowopa f(—1)+f(0)+f(1) . (Movadeg 10)
) Na Bpeite Ta kowvd onueio t aPIKig ™S mapdoToons ™ f pne tovg dEovec.  (Movdoeg 15)

o) f(-)=(-1)*+2-(-1)-15=1-2-15=-16 ,
f(0)=02+2-0-15=-15, f(1)=1> +2.1-15=-12
f(-1)+f(0)+f(1) =-16-15-12 =43

B) o va Bpodpe ta onpeio Topung e ypopikng tapdotoons g f pe tov aEova X X Advovue v
eEicmon : f(xX)=0=x*+2x-15=0<x=371x=-5

Apo to onpeio TOPNG TG YPOPIKNG TapdoTaonc TG LE Tov dEova X X elval ta onpeio A(—S, 0) Kot
B(3,0).

Ta onueio topung g ypagiknig tapdotacnc ™ f ue tov aEova y'y gival to onueio (O,f (0)) . Etvan
f(0) =-15,6pa to onueio toung g ypapikng mapdotaons g f ue tov a€ova y'y eival 1o onueio
r(0,-15).
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. 210 dumhavé oyfpa diveton n
YPOUQIKY] TOPACTACT] HLOG
ouvvaptnong f.
o) Na Bpeite 10 medio opropov g A
K0l TO 60voAro TIpav ¢ f(A).

(Movaoeg 8)
B) Na ppsite Tic Tipég f(-2), 1(0), f(3).

(Movéoeg 6)
Y) Me ) ponj0sia Thg Ypapuig _ . .
nopaotacng vo fpeite Tig Tipég Tov x 121110 -8 -8
e Tig onoigg f(x) = 0. (Movadeg 4)
0) Mg ) Bon0sra g ypa@ixig
napdotacng va fpeite Tig TINES TOVL X
v Tig omoigg f(x) < 0. (Movadeg 7)

- kR WS I M -1

7 & 5 4 3 2 10|
=R

21
_35

Avo
o) A=[-10,5) ka f(A)=[-3,5].
B)f(-2)=5, f(0)=3,f(3)=0

v) O1 Moeig g eicwong f (X) =0 givon o1 TeTUNUEVEG TOV oNUEI®Y TOUNG TNE YPOUPIKNG TOPACTOOTS

g f pe tov GEova XX, omote: f(x)=0=x=-71Hx=3

8) O Moeig g avicwong f (x) <0 givor o1 TeTUNUEVEG TOV ONUEI®V TNG YPAPIKNG TOPACTACNG

g f mov Bpiokoviar kGTe amd Tov GEova XX, ondte: f(Xx) <0< x €[-10,-7)U(3,5).

Cpog (pérpa)

12729. 'Eva sdpe. sktedei Kotakopven oir, dote
0nm00TOGT TOV 0T0 TO £00.(p0g (LETPA) OE GYEGT UE TO
APOVO (sec) va @aivovtul 610 TOPIKAT® OLAYPUILULA.
AT6 Tig TANpOYOpics TOV Sy pappeTog v
OTTOVTINGETE OTIS TUPUKATO gpodTiioels. Na
OUKULOAOYNGETE TIG UTUVTICELS GOG.

0. A6 o0 VyYog ekTeLEiTOL 1] KaTAKOPLON PoAn;

(Movéoeg 6)
B. 1010 T0 péY16TO VYOS TOV PTAVEL TO CAOUA KL TOLY, a
APOVIKY oty cvppaivel avTo; (Movaoeg 6)

v. Na Bpeite Tic YpovikéS oTIYHES TOV TO GAON.
BpiokeTrar o€ Vyog 8 pétpa amd to £d0pog.

(Movaoeg 7) n
0. Na Ppeite Tic ypovikéc oTIYHES TOV TO CAONW
oVvavTd 10 £30.00C. (Movéoeg 6)
1
-1 o 1 2 3 4 L
wpdng (Bac)
Avo

a. Qg apyn g pétpnong Exovpe to onueio A(0,5). Ondte yia ) ypovikn otiyun t1=0 sec To chpo
Bpioketon og Vyoc 5 pétpa.
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B. To péyioto VYog 610 0MOi0 PTAVEL TO GO aVTIoTOLKEL 6TO onpeio B (2,9). Ondte yia ) ypovikn
oTLyUn t2=2 sec To oo PpioKeTOL GTO PEYIGTO VYOS 9 HETPAL.

B=(39

v. Av pépovpe v gubeio y=8 mov avtioTo el g Dyog § st
HETP®V Ba dovpE OTL TEUVEL TO SAypoppa G€ 00O onueia.
Avtd givar to I'(1,8) kot A(3,8). Ondte 10 cOHUA
BpiokeTon og Vyoc 8 péTpa T1g Ypovikég oTiypég ta=1 sec
Ko t4=3 Sec.

A= (3 E]

0. To £€dapog avtiotoyel otov a&ova X 'x (Vyoc=0 pétpa).
[Hopatmpovpe 6tL T0 ddypappa &gl povo £va Koo
onueio pe Tov a&ova x'x, to E mov avrtictoyel Kot 6to
TEAOG NG péTpNoNG. OndTE T0 COUA GUVAVTE GTO £60.POG
TN YPOVIKN GTLYU ts=5 Sec. N

&
A= (0,5

wpdvey (sec)

o e s T s

| AR (PRI SV SN SRR P S S TR ——

12680. Aiveror n ovvapnon f(x)=

X—-1
Ix -1

o) No Bpeite To medio opispov g suvaptneng f. (Movaoeg 10)
B) Na eeraoete av To onpeio M(4,3) uvmca oT YPUQIKI napacrucn mg f. (Movadeg 7)
No e€gtacete av To onueto N(-1,-2) avijkel 6T oK Tapdotaon g f. Movadsc 8

a) Na va opiCeton n ovvapmon f epéner X >0 wan X -120 X 21 x #1 , OTOTE
A=[0,1) U (140).

B) To onueio M (WﬁKSl otV Ypaikn tapactoon g f, av kot udvo av
f(4) =3 3 =3 ToL 1oYvEL

\/__

v) Emedn 1o -1 mov eivon ) tetpunpévn tov onpeiov N dev aviiketl 6to medio opiopov g f, to onueio N
dev avikel oTn Ypoik Tapdotoon g f.

12686.Aiveron ) suvaptnon f(x) = 2—X1 .

o) Na Bpeite 1o medio opropov g ovvdptnong f. (Movaoeg 8)
B) Na eetaoete av 1o onpusio M (2, 4) OVI|KEL 6T1] YPOQIKY] TOPAGTAGT TNG cuvapTnoeng f.
(Movéoeg 9)
v) Na Bpsite To onpeio Topng TG YPUPIKNG TOPAGTAGT TG 6LvapTN6NG f pe Toug dEoveg.
(Movaoeg 8)
Avo

) o va opiletor n cvvaptnon f apémer X—1#0< X #1, ondte A; =R —{1}.

B) To onueio M avikel ot ypapikn mopdotacn g f av kot povo av
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4<:>——4<:>—_4 oyvEL
2-1 1

7) f(x):0<:>2—X1=0<:>2x=0©x=0.
X_

H ypoewn mapdotacn mg f téuvel tovg d&oveg oty apyr O.

+\/x—1.

13322.Aiveron 1 cuvaptnon g(x) =

X* +2
a) Na Bpeite To medio opiopov TG cLVAPTNONS E .« (Movaoeg 8)
B) Na Bpeite (epocov opilovtal) Tig TIHEG TG ovvdpTnong g Y x=1, x=-2,X=2. (Movadeg9)
) Tépver 0QPIKN TOPACTAGY TNS GLUVAPTIC TO0VY'y GEovay (Movdéoeg 8)

a) H cuvépon opileton 6tay X —1>0<>Xx>1 ko X° +2#0 < x* # -2 mov woyvet. Apa A, = [1,+oo).

2 1 4

, 1
B Bivor g(1) =55 +i-1=¢ ,g() oy tV2-l=Crl=

Emedon 1o — 2 dev Ppioketorl oto n8810 0opIoUov TNG g, dev opileTarl N TN TG YL X = -2.

v) H ypagikr| mapdotoaot e ocvuvaptnong g dev téuvel tov y'y a&ova, 610tt 10 0 dgv avikel 610 medio
OpIoUOD TG,

14306.Aiveton n svuvaptnon f (X) = 15_ X + 3.

a) No Bpeite To medio opiopov g cuvapTnoNS . (Movadeg 10)

B) Na vmoroyicete 10 f (—24) . (Movadeg 7)

v) Na g€gtdoete av To onpeio (1, 3) OVIIKEL TNV YPOQLKI] TOPAcTOON; (Movaoeg 8)
Ao

o) Ia va opiCetonn frpénet 1- X >0 x <1, dpa A= (—oo,l] .

) f(-24) - \/1;24 5

+3:§+3:1+3:4'

v) T'a va aviket to onueio (1,3) ot ypapikn napdotach g f npénet

f(1)=3<:>\/15__1

+3=3<0+3=3 wydel

. . X2 —2x-3
14596.Aivetor n cuvaptnon f(x) = a1 pex=-—1.
X+
a) Na arhomomeeTe TOV TOTO TG GUVAPTN GG KoL VO, OEISETE OTL f(x) =X-3 ywo kG0g x#-1.
(Movéoeg 13)
B) No gEgtaoete av 1 Ypo@iki] Topdactact Tne cvvaptnong f owépyetor amwd To onpeio A(l, —4) .

(Movdﬁsi 12)
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o) f( ) —2x-3_x*-2x-2-1 (x—lﬂx+4)—2(x+1)_ﬁ)ﬁﬂj(x-l_z)

= =X-3
X +1 X +1 X+1 x+1

B) Eivon f (1) =1-3=-2%-4, dpan ypapikn nopdotacn g f dev diépyetar and to onueio A.

14603. A ; f pe f(x) 5 x<3
. Aivetan 1) ouvaptmo g f(x)= .
n pron TR x? , 3<x<10
o) Na vroroyicete TIc TIHEG f(—l) f (3) Ko f (5) . (Movadeg 6)
B) Aépyetar n ypagki| tapdotacn g f and v apyn TV aE6vov; No arTioAoynceTe TNV
amdvtnon coc. (Movaoeg 10)
) Na Bpeite To onueio Touns S ypoikig ntapactacng s f pne tov aova y'y. (Movaoeg 9)

o) f(-1)=2(-1)-5=-7, f(3)=2-3-5=1«u f(5)=5"=25

B) T va diépyetan 1 ypagikn mapdotoaon g f and v apyn tov afovev, npéret (0) =0.
Oupog T (0) =2-0-5=-5, ondte n ypapikn mapdotacn tng f dev diépyetor amd v apyn Tov advov.

v) Eivan f (0) =5, ondte N ypapikn Topdotacn g f téuvel Tov a&ova Y’y oto onueio (0, —5) .

—4

14628.Aivetor n cuvaptnon f(X) = ,X=0.

a) No anodei&ete 6TL 1) ypagikn TG mapdotacn C, diépyetar amd To onpeio A(4,3).  (Movadeg 7)

P) Na e&erdoete av 10 onpeio B (—4, —3) eivan onpeio g C, . (Movéoeg 8)

v) Na Bpeite T kowva onpeia g ypagikic napdotacng C, g f pe v evbeia y = 3 (Movadeg 10)
Avo

a) o va 6iépyeton n C; omd to onpeio A(4,3) npémnet

2_ —_—
4 4=3<:>%=3<:>%=3 oYLEL

f(4)=3<

B) I va diépyetarn C, and to onueio B(—4,-3) mpéme

_4Y -4 _
L:_3<:>16—4:—3<:>—E:—3 o)LEL.
—4 —4 4

f(4)=-3<
v) Ot teTunpéveg v Kowvdv onpeimv givon ot AMoeig g e&lowong f (X) =9

2_
4=3<:>x2—4=3x<:>x2—3x—4=0

T X #0 givon f(X)=3<:>X

H televtaia eivar e&icmon 20v Pabuov pe daxpivovca A= (—3)2 —-4-1. (—4) =9+16=25 ko pileg
3+25 8 3-25 -2
1= = —= 4 , X2 = = —
2 2 2 2
Ta kowé onpeio g C, pe mv evbeiay = 3 eivon tar (4,3) ko (—1,3).

=-1.
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1393.Aivovron o1 cuvaptiioeig f(X)=x*+3x+2 kon g(x)=x+1, xeR.

o) No dgi&ete 6TL 01 YPUQIKEG TAPUGTAGES TOV cLvapTGE@V T,g £xovv éva povo kowvo enpsio, To
0TT0i0 6T GLVEXELN VO TPOCGOLOPIGETE. (Movadeg 10)

40 O<po

B) Aivetar n cuvéptnon h(X) =X+a.Na ociere 6T
i) Av o> 1, 10tE 01 ypagukéc mapootacels Tov cuvapticemy f,h £xovv 0o kowa onpsia.

i) Av o<1, T01€ 01 Ypagikéc Tapustdsears Tov cuvapticeoy f,h dev £xovv kKowva onpeio.
(Movaoeg 15)

) H tetpnpévn tov koot onpeiov Ppicketar and myv e&icoon f(x)=g(x).
Eivar f(X)=g(X) = x* +3x+2=x+1o x> +2x+1=0<

(x+1)" =0 x+1=0ex=-1. Tote f(-1)=g(~1)=0, Gpa kowd onpgio sivar 1o M(~1,0).

B) ' ta Kowd onpeio TV YPUEIKOV TapacTacemy TV cuvaptioemy fh éxovpue:
f(x)=h(x) = x*+3x+2=x+a<x’+2x+2-a=0 (1).
H (1) etvon g€icwon 2ov Pabpov ko Exet dSrokpivovoa
A=2°-4.1-(2=a)=4-8+4a=4a—-4=4(a—1)

i) Av a>1,16te A>0 koun (1) et 2 pileg mpoyHOTIKES KOl AVIGES , Gpa O1 YPOPIKES TOPUOTAGELS
v cvvoptioemv f,h €xovy dbo kowd onpeio.

i) Av a <1, 10te A<0 koun (1) dev éxet mpoypartikég piles, dpa o1 YPoPIKEG TAPAGTACELG TOV
ovvaptoemv f,h dgv éyovv kowd onusia.

1408.Aivovtar o1 cuvopticec: f (X) =x" kon ¢ (X) =AX+ (1 - 7») , XeR kot L wapdperpogpe A#0.
a) Na dgifete 611 01 Ypogikés mopastdoeis C; ko C; £yovv 1o kKGO Ty TG
TAPOPETPOV A £VO, TOVAGYLGTOV KOvO onueio. (Movaoeg 8)
B) To wowe Tyn g mapapétpov L ov C; ko C; &xovv £va pévo kowvé enpsio;
Iowo €ival To onpeio avTo; (Movaoeg 8)
Y) AvAZ£2 Ko X;, X, gival oL TeTpnpéveg TV Koway onpgiov tavC, ku C

va Bpedei n mapapeTpog A OoTE va. 1oy veL: (xl + X, )2 = |Xl + X2| +2. (Movéoeg 9)
o) "o va Bpodpe to. kowvd onueio tov cuvoaptioeny T kat g Advovue v e€icmon :

f(X)=g(X) & X’ =x+1-Lx* - Ax-1+A1=0

A=(-A)"=4-1-(-1+0) =X +4-4=(1—-2)" 20

Apa 1 devtepoPabuia sficmon X* —Ax —1+A =0 (1) éxst pios TovAdyIGTOV pilaL
Emopévac ot ypapikéc mopactdoelg tov cuvaptioeav T kot g €yovv éva tovddyiotov Koo onueio.

B) T A=2 eivar A=0, t6te 1 (1) éxer pio Sumhny pilo TV X:%:%:l ko f(1)=g(1)=1.

Enopévamg éxovv koo onpeio to (1,1).
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Y) Ao Tig oyéoelg Vieta :S=X, +X, =\ kaw P=x,-x, =—1+A
Apa: (X, +X,) =[x, +%,|+2 = ¥ —[A-2=0= A —[)|-2=0(1)

2
O¢tovpe M=o (2) , 1018 ()= 0’ -—0-2=00=-1n=2

w=-1 w=2 A2
(2) = |A|=—1 addvomn ko (2) = |A|=2<=A=-2

1433.Aivovtar o cuvaptioeg f(X)=ox —a+2 km g(x)=x*—a+3 pea €R.

a) Na armodciere 6T | ypaeiwkn mapactaocn g f diépyetar amod to onpueio (1, 2) yia k@Os Tip Tov
TPAYROTIKOD aprOpod o . (Movéoeg 7)
B) Av o ypagikéc mapaoctdoels Tov f kol g Tépvovion o onueio pe teTunpévn 1, tote:
i) Na Bpeite Tnv Ty tov @ . (Movaoec 4)
ii) T v Tipn 100 @ OV PprKaTE VAAPYEL GALO CNUEID TOPNS TOV YPUPIKAOV TUPUCTAGENDV
1oV f Ko g; ALTI0A0YN6TE TV OTAVTI|ON GUC. (Movaoeg 4)
v) Na Bpeite Yo moreg TIHEG TOV 0 0L YPOPIKES TapaosTdoels TOV f Kol g £rovv Vo onueia Topunc.
(Movaoeg 10)

a) [pémer yio. k6Oe o eR:f(l)=2@xf—}x+Z=Z@0=O 1oyDEL.

B) )A@od ot ypagikic Topaotdoel Tov f kol g Tépvovtal 6e onueio pe teTunuévn
1, givar: f(1)=9g(l) = 2=1-0+3<2=1-a+3<a=2

i) Mo o =2gtvon : f(X)=2x ko g(X)=x*+1.

I va Bpovpe av vedpyst GAlo onpeio TOpNG TV YPOPIKAV mapactdoswy tov f kol g Abvovue v
géicoon: F(X)=g(X) & 2Xx=x*+1=x"+1-2x=0= (X -1)° =0 x =1

Apa dev vrdpyetl GALO orpelo TOPNG TOV YPAPIKAV TopoaoTace®v TV f kol g .

7) f(X)=g(X) = ax 4 +2=x* A4 +3= x> —ax+1=0
Mo va €xovv 600 onpeia Topng npémet

A>0= (-0 —4-1-1>0 0" >4 o2 a>27a< -2

1454 . Aiveron 1 ovvaptnon: f(x)=, fxz —X +% .

o) No Bpeite Tic Tipég ToU TpaypaTikov aprtdpod o, ®@ete 10 TEdio opropov g cvvaptnong f va
givol To covoro R . (Movaoeg 10)
B) Av gival yveo1o 6TL N Ypa@iki TapdcTact Tng cuvdptnong f aépyeto amo 1o

onpeio A(O,%) , T0TE
i) No amodcitere 6T1 o =1 ko va ypawyete Tov om0 TG Y0Pig TO 6OuPolo TG TETPOyOVIKAG pilac.
(Movaoeg 7)
(Movéoeg 8)

ii) Na Mooete v ekicoon f(x)=

N |-

. a , ; ;o
o) [péner X* — X + 2 > 0710 kéBe X € R ko avTo 16yY0EL OTOAV
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As0<:>(—1)2—4-1-%£0<:>1—a£0<:>a21

B) H ypaowr| tapdotaon g cvvdpmong £ diépyetat amd to onueio A[O’%j av Ko povo ov:

1

f0)== < 02_0+%=t o [*_1 mpene $>0 020 , t6te
2 4 2 4 2 4
az I o 1
— =—o—=—%ca=I
4 4 4 4
2

Av azlréts:f(x)z\/xz—x+l: (x—l) _|x-1L

4 2 2

1 1| 1 1 1 1 1
) f(X)==|x—Z|==ox-Z=ox=1 x——=-=<x=0
v ( ) 2 2 2 2 2 nx 2 2 *

1470.0copodpe 115 ovvoptiosig f (X) =x"+1 kau ¢ (X) =X+o,pe XeRkar aeR.

o) Mo o =1, va pocdopiceTe To KOWVE GNUEIN TOV YPUPIKOV TAPUGTAGEDY TOV
ovvoptiosmv f ko g.

B) Noa Bpeite yio moreg TIHES TOV 0. 0L YPUPIKES TAPUOTAGELS TOV GUVIPTIGEQV T
Ko g TEPVOVTaL o€ Hv0o onpeia.

(Movaoegg 5)

(Movéoeg 10)

y) T a>1, va e€eTdoste av o1 TETUNNEVES TOV GNUEIOV TOPNG TOV YPUPIKOV
TOPUCTAGEOV TOV 6VVAPTGcE®V f KoL g givan opdonueg ) eTepdonuec.

Movadec 10

o) No a=1leivar g(x)=x+1
[Mo va Bpovdpe T KOWE GNUELN TOV YPOPIKOV TUPUCTACE®Y TV cuvapthoewV f kot g Abvovue tnv
e&iowon f(X)=gx) & x> M =x# & x* -x=0=x(x-1)=0=x=07x =1

f(0)=g (O) =1 xou f (1) = g(l) =2, Gpa to Ko onpeio tovg givar ta A(0,1) ko B(1,2).

B) f(X)=g(X) & X +1=x+a<x’ —X+1-a=0
INo vo tépvovton og dvo onpeio o Tpénet

A>0<:>(—1)2—4-1-(1—0()>0<:>1—4+40L>0<:>4(l>3<:>(x>§

v) Ot tetunpéveg Twv SNUEIOV TOUNG TOV YPAPIKOV TOPAUCTACEDV TWV GUVAPTIGEMY

f kon g eivon ot pileg g e&icwong f(X) =9(X).
3, . . .
o o> 2 €yet 000 pileg X , X, TPAYHOTIKEG KOl AVICES.

Amnd tig oxéoeig Vieta : P=x, -x, =1-a <0 , dpa ot X;, X, etvor erepoonpec.

1485.Aivovral o1 cuvepTtioslg f(X) = (X - 1)2 —4 ko g(X)=|x-1+2, pe xeR.

a) Na Ppeite TIG TIHEG TOV X Y10 TIS OTOIES 1] YPUPIKI] TOPdoTOOY TG cuvaptiong f BpickeTan
TAVO 06 Tov dEova X 'X. (Movéoeg 9)

P) Na o€ilete 0TL, Y10 KAOE TIHI] TOV X 1 YPUPIKY] TOPAGTAGT TNG SUVAPTI OGNS g PpickeTal AV
amd tov dZova X'X. (Movadeg 4)
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Ppeite Ta KOLVE GNUELD TOV YPUPIKAOV TOPACTAGCEOY TOV GVVUPTIGEQV f Kot .
(Movaoeg 12)

a) Bivar A; =A, =R

IMo vo Bpodpe TIg TWES TOL X Y10 TIC OTOieg M YPOAPIKN TopdoTact tng cvvaptnong f Ppioketon
Tavo amd Tov dEova X X AVVOLLE TV avicmon:

f(X)>0(x — 1) ~4>0(x — 1)’ >4|x-1p2ox-1>2cx>3 x-l<2ox<-1

B) [x-1>0<|x-1+2>2>0=g(x)>0, apa n ypagikn mupdotact TG cuvépmons g Ppioketal
Tave amd tov aEova X X yuo kébe Ty tov X € R

v) I va Bpodpe Ta Kowa onueio TOV YPoPIKOV TOPASTACEDYV TOV GUVAPTIGE®VY f
Kk g Movoope v e&iowon: f(x)=g(x) < (x —1)2 —4=|x-1+2<|x —]]2 —|x—1-6=0 (1) ®¢tovpe
Xx-1=0>0(2)
(2)
D=0’ -0-6=0=0=-2 Anoppintetor (0>0) 1 ©=3
®=3
(2Q=[x=1=3=x-1=3x=4 Nx-1=-3cx=-2

g(4) =[4-1+2=3+2=5=F(4) , g(-2)=|-2-1+2=3+2=5=F(-2)

Apa To KO oNUEIR TOV YPOOIKOV TOPAcTAGE®V TV cuvaptnoeny f kot g givar ta A(4,5) kon B(-2,5).

1490.Xt0 durhavo oyfue diveron m ypou@wKi mopdcToct)

mog oovaptnonsf : R >R ko g ovvapong

g (x) ==2X+ 2 .Mg 1 ponj@cia Tov oypatoc, va Ppeits:

Q) TIG TIHES TOV X YO TIS OTOIES LoYDEL f(X) =-2X+2.
(Movéoeg 6)

B) T Tnég f(—l), f(O), f(l) . (Movadeg 6)

Y) TS TLHEG TOV X, YU TIS OTTOLES M YPO.QIKY apdoTaon TG f

PpiockeTal Tvm a6 TN YPUPIKN TAPAOTAGT] TG .
(Movades 6)

0) TIg TINEG TOV X, Y1d TIS 0TOiES M TapaoTacT A =, /f (X) +2X—2 &yeLvonpo Tpaypatikov aptdpod.

(Movdﬁsi 7)

o) TTpoKetTal yio. Tig TETUNUEVEG TV GTUEI®V TOUNE TOV YPOPIKOV TOPAGTAGE®MY TV cuvaptioeny T kot

g. Eivat x=-1 7 x=0 1| x=1
B) f(-1)=4 ,f(0)=2 xm f(1)=0
v) Xe(-1,0) U (L, +x)

8) Mpémer  f(Xx)+2x-220f(x)=2-2x+2 < x e[-1,0]U[L,+)
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.LTO TOPUKATO G0, OLVOVTUL O1 YPUPIKEG

napootacag C, ko C; Tav .
ouvaptiiocov f ke g avtictoya, pe f(X)=|x-2| ,
C f ) 1
ko g(x)=1, xeR.
2. .
a) i) No ektipoete To onueia Topng Tov C, Kot e
C,:
s , . , 0 Pt
ii) No gktipnoete 116 TIpéG ToV X, Yo Tig omoiec . 3 5, 0 1 5 5 a4 5 ¢
C, sivar k4T amé TN C, . (Movadeg 10) 1
B) Na emPeforvroere alyefpikd TS 0mavVINOELS ‘ .

60g 610 Tponyovuevo epatnue. (Movdoeg 10)
1-f(x)

7) Na Bpeite yia woreg Tipéc Tov X £x€1 vonqpa tpaypatikod apidpod n ntepdactocn A = W

iMovdﬁsi Si

a) i) Ta onueia toung twv C; kau C; eivar ta A(-1,1) ko1 B(3,1)
i) xe(1,3)

B i) f(X)=9(x)ex-2|=1ex-2=1cx=31x-2=-1<x=1
Apa ta onpeio topfg Tov C; xon C; eivon ta A(-1,1) kau B(3,1)

i) f(X)<g(X) o|x-2kle -1<x-2<1ls1<x<3<=xe(l,3)

v) [péner 1-f(X) 20 = f(X) <l xe[l,3] ko f(X) =20 x =2

Apa n Topactacn A £yl VoMo Tpayratikod aptdpot yio X €[1,2) u(2,3]

4% =2
1524 Aiveran n ovvaptnon f (X) - (2(:(+ ?X o ,6mov aeR .

o) Na Ppe0si To medio opropov g f. (Movéoeg 5)

B) No amoocry0si 611 f(X ) =2X—a , Y10 KGOE X oV avijKeL 6710 edio opispod g f. (Movadseg 8)
v) Na Bpebei n Tip Tov a av 1 ypa@iki] wropdstacy T f oiépyeTon amd To onueio (1,—1) .

(Movaoeg 7)
0) Na BpeBovv (av vaapyovv) To onueio Topng ™S YPAPIKNS Tapdotacng e f

is ‘roni diovsi XX Kol ii . (Movdﬁsi 5)

a) [pémer 2X—3¢0<:>2X¢3<:>X¢§ , 0poL 1 A =R—{g}

B) To tpidvopo 4x* —2(o+3)x +3a, éxet drokpivovoa:
A=[—2(a+3)]2 —4-4-30.=4(a* +60.+9) — 480 = 40 + 240 + 36 — 480, = 40” — 240+ 36 = (20.— 6)°
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_2(a+3)+20-6 2046 +20> _4o _a

Ko P1GeG X, =—=— KO0l
pices 2-4 8 8 2

_2(a+3)—(20-6) 26 +6>2a+6_ 12 3

2 2.4 8 8 2

Etvat 4x2 —2(a.+3)x + 30t =4(x —%)(x —%) = (2x —0)(2x —3)

ko F(X)= 22(‘)1( + ?:;)X +30 (2X ;)g/;%{f

V) Aeob N ypagikn Tapdotacn g f diépyetar and o onpueio (1, —1) glvat:
f(1)=—1c> 2-0=—-l<a=3

2X—o

0) f(X)=0c>2x—a=0®2x=ac>X=%

a 3 , , , . , , o
Av > # > <> o #3 Exetl onueio toung pe tov d&ova XX 10 onueio A(E’O) .
Av 0=3 dev &gl onueio TOUNg He Tov X'X.

Etvan f(0) =—a, Gpa éxet onpeio Topng to onueio B(0,-0)

13027.Aivovrar ov ovvoptiioeig f(x)=Xx>+B, g(X)=x+B 6mov x € R kon P 6100epds mpoypatikig

apdpdc.
Eivan yvooto6 611 1 Ypagikn tapdotacn g g(X) oLépyeTal amd To onueio M(%,— - %)
o) No amodsciére oT f=—1. (Movadeg 6)
pTrwp=-1
i) Na Bpeite Ta onpeio Topng TS YPOQIKIG TOPAGTAGS TS CVVAPTNONG f(x) pe
T0VG GEoveg XX, VY. (Movadeg 5)
ii) Na Bpeite 1a dweoTipata ota omoia 1) Ypoa@ikl ntapdotacn g f(x) PpiokeTor kGT® amd
YPOUPIKY| TOPAGTAGT TI|G GLVAPTNONG g(x) . (Movéoeg 7)
iii) Na Bpeite yia woreg Tipég tov k e R woyver f (X) —2kg (X) 20y kabe XeR. (Movaoeg 7)
Ao

0) Ene1dn] 1o onueio M avikel 6N ypoikn TopioTtooT Tng cuvaptnong g, toyvet OtL:

g(%ﬁjz—S—%@ 3—ZB+B:—3—%<:>3B+2[3:—6—[3<:>6B:—6<:>B:—

B) i) Eivor f(x)=x*-1

Ta onueio 6to omoia. 1| ypopikn mapdotacn g f (X) TEUVEL TOV AEOVA X X, EYOVV TETOYUEVN UNOEV, OTOTE
oL teTpunpéveg Toug eivan Moeig g e&icoong Y =f (X)=0< x* -1=0< x* =1< x =+1. Apa 1o
onueio oto omoia 1 ypagiky mapdotacn g f ( X) tépver Tov agova x'x eivor ta A(1, 0) ko B(-1, 0).

Emniong f (0) =0°-1=-1, 4pa 10 onpeio oo omoio N YPAPIKY Tapdotaocn g Fréuvet Tov GEova y'y
eivonto I'(0, -1).

ii. Hn ypagwn napdotacn g f (X) BpiokeTon KATO amd T YPUPIKY TUPACTUGT TG CLVAPTNONG g(x)
otav f(x)<g(x) e x* -1<x-1lox? —x <0< x(x-1)<0
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v o , ; , . X
X givon 2°° Babpov pe pilec 0 xon 1, ondte pe faon tov o 0 1

dumhavé Tivaka TpocHUeV, eivou X® —X <0 <> X € (0,1) . . ¥ d
X" =X

iii. f (X) - 2kg(x) 20 < x* —1-2k(x +1) 20 < x* —1-2kx -2k 20 < x* —2kx — 2k —1>0
H tedevtaio givar 2°° Babpov pe cvuviekeoth| 610 X° 10 a = 1 >0, omdte 1 avicwon woyvel Yo kde X € R
av Kot povo av A<0 <> (—2k)° —4-1-(-2k —1) <0< 4k* +8k +4 <0 = 4(k?+ 2k +1) <0 =

+00

4(k+1)’<0=k+1l=0ck=-1

13030.Aivovtar ot cuvapticeg f (X) =X’ —4x-5 ko g (X) = |X + 3| . Na Bpsits:

a) To Edia 0pLoPOL TOV cuvapTIoe®Y f Kot 8. (Movaoeg 10)
B) To kowa enpsia TOV YpaKdV taposticsov C, ku C, . (Movaogg 7)
) Tig TeTpnpéveg TV onpeiov g C; mov Ppickovror k4t ané v C, . (Movédoeg 8)
Avo
r I4 2 X
o) T va opietarn f wpéner X° —4x-520 -0 -1 5 400
To tpidvopo X —4X —5 &yet Stoxpivovsa X2 —AX—5 t+¢ -9 +

A=(—4)" —4-1-(~5)=36 ko pileg

4+/36 4-/36
N

Me Bdon tov durhavd Tivake tposHuev ivar X2 —4X—5>0< X <—11 x> 5, ondte 10 mEdio 0pLopod
M pooT plop

1.

mg feivar to A, =(—o0,~1]U[5,+0).

H cuvaptnon g dev £xeL meplopiopong onote Ay =R.

B) Ot tetunpéveg TOV KooV onueiov Tov ypaeikdv tapacticemv C; kat C, etvar o1 Moeig g
e&iowong f(x)=g(x).

Eiva f(X)=g(x) < VX —4x—5=|x+3|<:>(\/x2 —4x—5)2=(x+3)2 =

XL —ax—5= X +6X+9 < —4X—6X=9+5<> —10X =14 X =—— =——

. ( 7) 7 7 15| 8 . . ( 7 8]
Eivar g| —= |=|-=+3|=|-=+—|=—=, omOte kOO onueio eivar 10 | ——,— |.
5 5 5 5| 5 5

) Ot tetunpéveg tov onueiov mg C; mov Bpickovion kétw amd thv C, etvar o1 Avoeig g avicwong

f(x)<g(x) = VX2 —4x—5<|x+3|4:>(\/x2 —4x—5)2<(x+3)2 =3

X{—4x—5<)(2/+6x+9<:>—4x—6x<9+5<:>—10x<14<:>x>—%=—g.

Ouwmg, Loym tov mtediov optopod g T, eivor X <11 x =5, ondte pe cuvarngvon TpokdaTel

X e(—%,—l}u[&wo).
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.XT0 OuTAavOe oyua SivETOL 1] YPUQPIKN
!

. . 16 =
rapdoTaon g cvvapteng f(x)= x> 0. :
"Eva onpeio M(X, y) Kiveital 611 Ypo@ikl) mapdotacn A ikl
¢ cuvaptinong f ko £é6tm A kor B ov mpoforéc Tov
M otovg GEoveg Y'Y Kol X'X avricToryo 6mag
QUIVETUL GTO GYNLC.

o) Na oci&ete 0T1L 6h0 TO 0pOOYDOVICL OAMB 7OV
TPOKVTTTOVV Y10 TIS drapopes BEcelg Tov onueiov M
&yovv enfaddv 16 TeTpaywvikég povaodes, evo N -
TEPIPETPOS TOVG OIVETOL, GE HOVAIES PIKOVG, U0 T1) T

2
cuvaptnon H(x)=2x+3—, x> 06mov X 1 o 5
X

TeTunpévn Tov M.
(Movéoeg 8)
B) Na Bpeite Tig cuvreTaypéveg Tov onueiov M @ote to opBoydvio OAMB va £xer mepipeTpo 20
HOVADES PKOVE. (Movaoeg 7)
v) Av M’ givan 1o onpeio g ypa@ikis napaotacns s f dote 10 opBoyd@vio OAM B va givan
TETPAYOVO TOTE:

i. Na ociEete 6T1 To M éyev TeTumpévn 4. (Movaoeg 4)
ii. Na dgicete 671 10 TETPpay@VO OAM B €181 TN MikpldTEpN TEPipETPO 0O OAO TO OpBOYDOVIL
OAMB, dn)adn 6 II(x)>TI(4) y1e kG0 x> 0. (Movédes 6)
Ao

a) Enedn to onpeio M Ppioketar otn ypapikn nopdctacn g f, ioydel 6t y = 16 .
X
Emedn to onpeio A kou B éovv ovvtetaypéveg A(0,y) kat B(x,0), 1o epfaddév tov OAMB givor

(OAMB)=(OB)(OA)=x-y=x- 16_ 16 TeTpayOVIKEG HOVASES Kaw M TEPipeTpdg TOL Eivar
X

M(x)=2(0B)+2(0A)=2x + 22, x >0,
X

B H(x)=20<:>2x+§=20<:>2x2+32=2OX<:>X2+16=10x<:>x2—10x+16=0
X

H g€icwon sivar 2% Badpod pe Staxpivovca A = (—10)2 —4:1-16 =36 o pileg

. :10+\/%:8’X :10—@:

L > , > 2.

INo x =8 etvar y = % =2, apa M(8,2) ko yo X =2 givan Yy = % =8, onAadn M(2,8).

16 x>0

y) i. To opboydvio yiveton tetpdywvo 6tav (OA)=(0B)< x=— < x° =16<x =4,
X
ii. @a dei€ovpe ot I(x) > T1(4) yuwn ke X >0.
Eivat H(x)ZH(4)<:>2x+§z2-4+3742<:>2x+§28+8c>2x+g216<:>
X X X

2x? +32216X < X2 +16>8x < x* —8x+16>0 = (x —4)" 20 10yver
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.Q£@POVUE TIC CVVAPTIGELS f ) x> =x-1 ka

g (X) = 3 = X TOV 070V 01 YPUPIKES TUPAGTAGELS divovian

OTO OWTAOVO Gy

a) Na Bpeite 1ig ovvreTtaypéves Tov onueiov A, B, I, Z.
(Movaoeg 10)

B) Na Bpeite TIC TETUNUEVES TOV CNUEIOV TNG YPUPIKIG

napdotaong g y ="F (X) mov Ppiockovror TAVO 06 TNV

YPOQIKY TOpAoTAo] TS Y =( (X) . o

(Movéoeg 6)
v) AT0OEIETE 6TL Y10 07TOLOVONTOTE TPAYNOTIKG aplOpod o, n

I

TOV TPUYROTIKOV aplOpnov givar TovAdyiotov 1. (Movaoeg 9)

oméetacn Tov apOpdv f(a) ke -g(a) mave etov Giove y

) To onueio A avikel o1 ypopikh Tapdotacn e g kot éxel X = 0, onote §(0)=3-0=3, Gpa A(0,3).
Ta onpeio B ko1 I givor kowva onueia tov C;,C,, ondte ot tetumpéveg toug gtvan ot AMeels g e&icmong
f(x)=g(x) o x*—x-1=3-xox* =4 x=1%2.

INa X =2givor 9(2)=3-2=1, pa I'(2,1) ko yua X = - 2 givar g(—2) =3—(=2)=5apa B(-2,5).

To onpeio Z Ppioketar ot C; kan éxery = 0, dpa x> —x-1=0.

1++/5 1-5

H tehevtoda stvor 2 Babpod pe A= (—1)2 —4-1-(-1)=5 xou pilegx, = — X, = —
1-5

™
Enewon X, <0, eivon X, ZT\E onoteE Z(— O]

B) Ot teTunpéveg t@v onpeimv ™mg ypaeikng nopdotacng mg Y =f ( X) mov Ppiokoviol TOve amd TNV
YPOOIKN TopdoTacn e Y =9 (X) glvar o1 ADGELG TNC avicmong

f(x)>g(X)e x*—x-1>3-xo X’ >4 |X>2ex<-21x>2

v) Etvon ‘f (a)—(—g((x))‘ =|f(a)+g(a)| =|0L2 —a—1+3—a| =|oc2 —20c+2|=|0(2 —2a+1+1]=

(1) +1]=(a=1)" +121 i (@=1)" >0

_ 2
12941 Aiveror n cuvapton f(x) = 2—|);| :
o) No Bpeite yio moreg Tiuég Tov X opilerar n cvvaption f. (Movaoeg 6)
B) INa T Tipég Tov X mov opiletar  suvaptnon f va dgikete o1 f (X) =3+ |X| . (Movéoeg 5)
v) Na Bpeite Ta onpeia Topg g Ypopikis mapdotaocng Cr pe Tovg GEovec. (Movadeg 6)

0) Av ¢ (x) = 3—x’va deilerte 6T1 01 Ypagukéic Tapaotaosig Cr kar Cy £500V £va p6vo Koo onpeio.

(Movdﬁsi 8)

) T va opiCeton n f péner 3—|x| =0 < [x|#3< x £ 43, apa A, =R —{£3}.
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> [TRTSERORE:

0-x* 9=l . (3K (3+)

R M I

P Tay=0eivar f(x)=0< 3+|x|=0 < |x|=-3 adbvam. Apan C,dev tépvet Tov GEova X X.

B) Eivau f(x)= =3+|x|

Eivar f(0)=3+]0]=3, épan C; tépvet tov dEova Y'Yy oto onueio (0,3).

d) Apkei v ke X # 13, n e&icwon f(Xx)=g(X) va éxet axpiBodg wa Aoon. Eivar
f(x)=g(x) = Z+x|=Z-x* = |x|=-|x =X +|x|=0=x|(x+1)=0=
(IX|=0<x=0) % (|x|+1=0<|x| =—1 adbvam)

Apa 10 Koo onueio tav ypoaeikav tapactdoemv Cr kail Cq etvar to (0, 3).

12999 Eva éynpa, to omoio ektedei v00ypoppun opodd emrayovopevn Kivijon, £yl toyvTnTa,

omoio divetor omwd T oxéon U=U, +o-t, &l
| u{m/sec)

07OV U 1] TOYVTNTA TOV OYNUATOS T1] YPOVIKY
oty t Kou o 1 6Tafgp] EMTAYVVOY] TOV
OT1] OLAPKELD TN|G KIVI|O1G, EVO U 1] OPYLKN
TOOTNTA TG Kivio1|S TOVL.

0) Av 1 TOpPOTAVE® oYE0T ATOTEAEL s |
GUVAPTI O TNG TEYVTNTES TOV OYNIATOS MG ‘
TPOg TO YP6VO, Vo TPOGdLlopiceTe moww sivon 4|
egaptnuévn, wora N aveEdpTnn petafint) '
KOl 71010 TO EVPUTEPO OVVOTO TEDIO OPLOROD .
NG GUVAPTI OGNS AVTIG. (Movaoeg 6) 2]
B) ‘Eva oynpa A, wov gktehei e00vypappn ;
opaid emrayvvépevn Kivnon, Eekva and 1
0£om npepiog Ko T (poviki oTiyun 4 sec
&xeL tayvTnTo 4 m/sec, Evo £va driio oympo o]
B, mov extedrel ev0VYpappun opaid '
EMITAVVOUEVT] KivI|O1), £YEL OpyLKY] TOXVTNTA 2m/sec.

O napaxato gvbeicg (1),(I1) oTo dypappe TaYHTNTOS - YPOVOL TEPLYPAPOLY TIS TUAYVTNTES TOV OVO
oynuéTov.

i) lHowa amo6 Tic dvo gvbeieg (1), (II) meprypager TV TOYOTNTA TOV OYNNOTOG A KOL TTOLY TNV TOYVTNTA
70V oyNpotos B; (Movaoeg 6)

ii) Na mpoodropicere moro amd Ta oynuata A, B xiveiton Tadtepa yio kKaOe ypoviki otiypn t sec,
te[3,5]. (Movédeg 7)

iii) Av éva oynpa I' exterel evOOypappn opara emrayvvopevn Kivion pe apytkn tovTnTa 2 m/sec
KOl ETLTAYVVOT| PEYOADTEPT] OTO TNV EMTAYVVOT TOV OYNNATOG A, VU GYEOLAGETE OTO TAPATAV®
owdypoupno pio ev0eio, n owoia 00 HTOPOVGE V. TEPLYPOAPEL TV KivG1] TOV. (Movdaoeg 6)

74

6!

a) H ave&dptntn petafinty givan o ypdvog t ko 1 e&apmmpévn petofAnt eivor n toxdTnTo U .
Eme1dn o ypodvog givor pun apvntikds, 1o e0puTEPO dLVATO TEGIO OPICHOV TNG GLVAPTNON eivan t e [0, +00) .
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@Ocov 10 dynua A Eekvd amd BEon npepiag, 1 apyLKy TOL AVTIGTOLEL OTN GUVAPTNOT TG
TayHTNTAG TOV G TPOG To XPpOvo N evbeia (I). AvticToya,
epOGOV 10 Oynua B Eextvd pe apykn toywtnTo 2m/sec
OVTIGTOKEL 6T GLVAPTNOT TNG TAXVTNTAS TOV G TPOG TO
xpovo 1 evbeia (11).

7| uimfsec)

il) Tig ypovikég otryuég and 3 émg 4 sec 1o OYMuUa. TG
ypappng (1) kwveiton toydtepa. Tn gpovikn oty t=4sec
Ta 500 oYNUOTA EXOVV TNV 1010 TAXVTNTA, EVD TIG YPOVIKEG
oTIYUEG amo 4 €mg 5 sec To oynua e ypauung (1) kveitan
TayOTEPAL.

iii) Emeion 1o oynua I' extelel vboypapun opord
EMITAYVVOLEVT] KIVNON LE OPYIKT| TOYVTNTO 2m/sec Kot - —r—— Tt
EMTAYLVON LEYOADTEPT OO TNV EMLTAYVVOT) TOV OYNLLOTOG

A, og kGO ypovikn otryun n TodTTd Tov Ba gival peyaddtepn amd ALTIV TOL OXYNUOTOG A, OTOTE 1|
evbeia (1IT) dev téuver v evbeia (I) mov meprypapel TNV kivinomn tov oynfuatog A. Epdcov, ot Eexva
amo to onueio A(0,2), Oa mpenet 1 kKAlon g va etvon peyaivtepn and v kAlon g evbeiog ().

10 dumAavo oynuo eatvovrot dvo gvbeiec:

n (II) meprypdpetl Oynua mov ektedei EvBOypoapun opaid emtayvvopuevn Kivnor Le apyikn toydhtTo

2 m/sec ko emtdyvvon ion pe Tov oxnuatog A, evad 1 evbeia (IV) meprypdost tnv kivnon evog oxipotog
pe emtdypvon HeyaAdTEPT aTd AVTAY TOL OYXNUATOC A.

Lisec)

13120.Aiveron n svvéptnon f(x)=x>—(A-1)x-4r* A eR.

o) No dciéete 6TL 1 YpOo@KN TopdcTact TG cuvaptnong f téuver Tov G&ova X X o€ 800 enueia yio
ka0 L eR. (Movadeg 8)
B) T A0 va Bpeite To Apdonpo Tov pridv g eéicoong f(x)=0. (Movadeg 5)
v) Na Bpeite Tig Tipéc 1o A € R dote 10 ovpperpiké Tov onuciov A(4,4) og tpog Tov aEova XX va,
aVI|KEL 6T YPUQIK wopdcTtacn g f. (Movadeg 7)
0) Two A = —1 va, Bpeite I TIRES TOV X Y10 TIS 0TTOIES | YPUPIKY TOPdGTAGT TG 6vvapTnonG T

ﬁiicka‘rm KOTO 076 TOV diovu X'X. iMovdﬁai 5)

o) o va vedpyovv dVvo onueio TOUNG TG YPAPIKNG mapdotacng TG cvvdptnong f ue tov d€ova x'x Oa
npéner n e&icwon f (X) =0va &xet 6v0 pileg TpayHaTIKES AVIGES.
H f civon tpudvopo pe drakpivovoa A = (k - 1)2 —4-1- (—47»2) - (k = 1)2 +16)°.
Ene1dn yio kdBe A e R etva A > 0 e&iowon €xet dVo pileg mpayporicés Gvices.
B) To ywépevo tov pridv Tov Tprmvdpov sivonr P =—42" <0, dpa n sicmon éxet Vo pileg eTepdomeg
v kabe A#0.
v) To copupetpikd tov onueiov A og tpog Tov dEova XX givat 1o A'(4, —4) Kat OViKEL OTN YPOPIKT
4
nopdotacn g f étav f(4) =—4c>16—4(k—1)—4k2 =4S4 A+1-N=-10=+L1-6.
H tedevtoia eivon e&iomon 2°° Babuov pe A =12 —4-1-(—6) =25 o piCeg

8) T A = —1 givar f(X)=x*+2x -4 Tlpéner f(x) <0< x> +2x-4<0
To tprdvopo X +2X —4 éyet A= 20 kou pileg

) :—2+\/%:—2+Jﬁ:—2+2\/§:2(—1+\/§):_1+\/§

! 2 2 2 2
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> [TRTSERORE:

_2-20 _2-J45 _ —2-25 _ 2(_1_\/5):_1_\/5

X
? 2 2 2 2
Me Bdon tov ?mkow() Tivaka TPOCHUWV ivart: X o 1 \/g 14 J§ oo
f(x)<0ex*+2x-4<0< Xe(—l—\/g,—1+\/§)
f ( X) + q B o *+
) ) N
13313. Aiveran 1 ovvaptnen f(x)= T x
o) No. Bpeite To nedio opropod A g f. (Movaoeg 6)
B) No eEetaoete av n ypa@iki mopdotacn g f £xe1 kowvd onpeia pe Tovg a&oveg X X Kot y'y.
(Movaéoegg 6)
7) Na dgigere 6m f(X)=x"+x* +1 e kG0e xe A. (Movadec 6)
0) Na e&etaoete av ) e€icwon f(X) =3 gyeL Momn 610 A. (Movaoes 7)

Avo

@) [ va opiCeton n f mpénet X3—X¢0®X(X2—l);t0<:>x;t0 kou x° 21 <& x = £, Gpa

A=R={0,+1}.

B) Emnedn to 0 dgv mepiéyetan oto medio opiopov g f, n ypaeikn g nopdotecn dev TEUVEL TOV
7

aEovay'y. f(x)=0< X

X3

X _pex —X:O<:>X(X6—1):0c>x=0anoppimsw1ﬁ
—X

x® =1 x =1 amoppintovrol. Apan C,dev téuvel odte Tov GEova X X.

2
oox AEn) () r (T [(xz) +x2-1+12]

7) £(x)

d) f(x)=3ex"+x*+1=3ox"+x*-2=0(1)

@étovpe X* = >0 xoun (1) yivetaw o’ +®—-2=0

H televtaio etvon e€lomon 2 Babpov pe dokpivovoa A= 9 ko pilec @ = 1 dext N} © = -2 amoppinTeTon
Tote X° =1 x = £1 anoppintovtar, ondte  e&icwon F(X) =3 dev &xet Moon o10 A.

13168.Z10 durhavo oynpa divetor ) Ypa@ikn tapdotacn tg
cuvaptnong f(x) =X* +2AX+7 pe XeR ko mapaperpo A R
1 onoio TépuveL Tov dSova y'y oto (0, —1) yio ke AR .

o) Na amodsgiete 61U

iLy=-1 (Movaoeg 5)
ii. H ypaguc ropdotacn g f dev sivonr kdto oo Ty svbsia A
y=-A"-1 nakabe LeR. (Movadeg 7)
B) Na amodcitere ot Y10 kGO A € R i ypagikn napaotocn e T

Tépvel Tov dova X'X og 6vo onpeia A kon B pe ovvretaypéveg
A(—x— e +1,o) xon B(—?L+ e +1,0). (Movédes 7)

v) Na amodei&ete 6T1 | amdotoon Tov A ko B sivan peyarvtepn 1 ion tov 2 o kals AR .

(Movdﬁsi 6)
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newdh n C, tépver tov aEova y'y oto (0, —1) , wyder ot f(0)=-1< y=-1.

ii. T vor pmy givon 1 ypopikt} mopéotacn e f kdto amd v evbeia Y =—A> —1, mpémel yia kdBe LR

va givan f(x)>-2" -1.

Eivor f(X)> -2 ~1x2+ 20— 12X ~ 1 x>+ 20+ 2 >0 (x + 1) 2 0 oyde

B) Ot teTunuéveg TV oNUEi®Y TOUNS TNG YPAPIKNG Tapdotaong T f pe tov déova X'x givat ot ADGEIS TG
g&iowong f(x)=0<x* +2hx —1=0

H eficwon eivon 2°° Babpod pe Stoxpivovoa A =4N +4 = 4(%2 + 1) >0 won pideg

—27\.i~,4(7u2+1) o+ 24008 +1 Z(_Xi‘”‘z"'l) X, =—A—~N +1
X = = = =
. 2 2 Z X, =—h+VA +1

Ondte ta onpeio eivar o A(—k— X +1,0) Ko B(—X+ % +1,0) :

v) Eneidn to onpeia A ko B Bpickoviat otov dEova XX, giva:
d(AB) = (AB) =[x, —x,|=|-h+ I + 1+ -2+ i 11| =2 41| =2VR 1 (i +1>0)

Mpéner d(AB)>2 & 2V +122 & +121 X +1216 ¥ 20 wyvel

13479. Aiveran 1 ovvapmmon f(x)=|3x—12|—|2x—8|- 3|x2 - 16| .

Av |X|< 4, Tote:

a) Na ypawyere Tov Tomo TS ocuvaptnong f yopic Tig amdlvteg Tipéc. (Movéoeg 9)
B) Av f(x)=3x* —x—44.

i. Na Bpeite Ta onpeia Topng g Ypaukig Tapactacng g cuvaptneng f pe Tovg déoves.

(Movéoeg 8)
ii. Av to onueio M(p+ 1, —20) avijkel 6 Ypo@ikl wapdstacn g f, va Bpeite v axéporo
T TOVL L. Movaoeg 8)

0) [X|S4 e -4<x<4e-12<3x<12<-24<3x-12<0 (1)
[X|<4< -4<x<4e-8<2x<8<-16<2x-8<0 (2)

|X| <4 x*<16 < x*-16<0 (3).Am’) 115 (1), (2), (3) TpoxvmTEL OTL
f(X)=-3x+12+2x—-8-3(-x* +16) = —x + 4+ 3x* ~48=3x" —x — 44

B)i. f(x)=0<3x*—x-44=0

11
H e&lowon eivon 2% Babpod pe A=529 ko piCeg X1 = 4, X, = —° onoten C; tépvel tov dEova X'X ot

onueia (4,0) kot (—1—31,0J . Etvon f(0)=-44 ondte n C;réuver tov 6Eova Yy oto onueio (0,-44).

ii. Ene1d1 10 M avikel ot ypagikn mapdotaon tng f ioydet ot
f(u+1)=-20 3(u+1)" —(p+1)—44=-20 < 3u° +60+3—p—1-24=0<> 3 + 51 -22=0

H tedevtaia eivor 2°° Babpod pe A=289 ko pileg u=2 N pu= —%1 .

ATd TIg mOpOTAV® TIUES TOV W 6eKTh gival 1 1L = 2 KaBm¢ eivar aképato Kol EXTAEOV (u + 1) € [—4,4] .
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270 Oumhavé oyfpa divetor | YpOQIKY] TOPACTACT] TNG

f(x)=ax* —4x* +y n omoia givar coppeTpikn @G TPOG TOV

acova y'y. A
a) Na oci&ete oTLy = 3. (Movdoeg 6)

B) Av A(0? — 3,3) kau B(5 - 3a, 3) givor onpeio ™g ypagukig

nopastacns ™ f, 0nwg eaiveror 6to oyfpa, va deitete 0TL 0. =1 Ko

vo ypawyete Tov Tomo g f. (Movaoeg 7)

v) No Bpeite Tic TETUNPEVES TOV ONUEI®Y TOPNG TNS YPUPLKIG

rapaotacng g f pe tov aéova X'X. (Movéoeg 6)

0) Mg 1 Pon0gia Tov GYNUATOG KOL TV ATAVTIOT TOV EPMOTINATOS ),

vo, Bpeite Tic TETUNREVES TOV GNUEIOV TNG YPUPIKNG TapdoTacng TG T \/
OV £ivOl KAT® 076 ToV a&ova, X'X. Movaodeg 6)

a) Enedn to onpeio (0, 3) eivor onpeio g ypagikng topdctacng g T, 1oyvet ot
f(0)=3<0a-0'-4-0°+y=3<y=3.

B) Emedn n ypaoin mopdotacn g f eivarl coppetpikn og Tpog tov y'y kot Ta onpeio A kot B éxovv v
010 TeTaypévn, Ba eivor Ko ovTd CLUUETPIKE MG TTPOG TOV V'y. Apa:

a?=3=-(5-3a)= o’ -3=-5+3u< 0o’ -3a+2=0

H televtaio stvon e€icwon 2°° Babpov pe dwaxpivovoa A=1 ko piCeg o, =1, o, =2.

Ened1| to onueio A avijkel 610 20 TETOpTNUOPIo TPéMeL: a? — 3 < 0.

Mo a =2 givor 22— 3 = 1> 0 dpa n Aon a = 2 anoppintetor.

Mo o =1 givon 12=3 = -2 < 0 dpo.n Avon a = 1 eivar dextn. Ondre, o Tomog g f etvan:
f(x)=x"-4x*+3

v) Ot teTpunpéves TV oNUEI@V TOUNG TNG YPAPIKNAG TOPACTACNG TG f Ke ToV A&ova x'x glvat ot AVGELS TG
g&icoong f(X)=0< x*=4x* +3=0 . @érovpe X’ =0 xoryivetm o’ —40+3=0.
H tekevtoia etvar e&iomon 2°° Babpov pe dakpivovoa A= 4 ko pileg o, =1, @, =3.

Apa x> =1le x=%17 x2=3ox=+3

0) Me Bdon to oyfua n ypaeikn topdctacn g f fpicketal kdto omd Tov X'X OTaV:
—\/§<x<—1ﬁ1<x<«/§

14190.Aiveron n cvvaptnon f(X)=x"+x+1, xeR.

o) No amodeilete 6T 1| Ypagukn mapdotacn g cuvaptneng f fpicketor wave amnd Tov a&ova X 'X.
(Movaoeg 8)

B) No amwoocifete OTL Y10 0TTOLOVONTOTE TPAYRATIKO aPLON6 o # ~3 70, GNUELD TG YPUPIKNG

napactoong ™G f pe reTpunpéveg o ko —a—1 £govv Ty idra TeTaypévn. (Movadeg 8)
v) Ocmpoovpe petafinto enueio M g Ypoeikng tapdactacns g f pe tetuquévn p > 0. Ané to M
oépvoope mapaiinieg evbeieg mpog Tovg dEoves XX, VY kKot £6T® A Kot A Ta onugia Topg avT@v
TOV V01OV g Tovg GEoveg, 6710V TO A GVIIKEL 6GTOV X X KO T0 A 6TOV Y'Y .

2
Amodeilte 6T 1) TEPipETPOS TOV 0pOOYViov OAMA givan [«/E ([3 + 1)] . (Movéoeg 9)
AVG

o) H f eivon tpidbvopo pe Srakpivovoa A =12 -4-1-1=-3, gpa. f(x)=x*+x+1> 0y k60e X R.

B) Etvan f(—a—l)z(—a—l)z+(—a—1)+1=(x2+2a+1—a—1+1=a2+a+1=f(a) apo yo
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OTOLOVONTOTE TPAYLATIKO aplOud o # 3 T0. oNUEia TG YPapIKng mapdotoons g T pe tetpunpéves a kot

—a—1 &yovv v b1 TeTAYPEVD.

v) To M éyetl cuvtetaypéveg (B,f (B)) .OvmtpoPorég A, A tov M otovg

a&oveg X' x ka1 Yy avtioToly o £X0VV GUVTETOYUEVEG
A(B,0) ko A(O,f([?))) . To opBoymdvio OAMA £yel mepipetpo:

T=2(0A)+2(0A)=2B+2f (B)=2p+2p° + 2p+2 < 0 A
=267 +4p+2=2(p2 +28+1)=2(p+1)° =[V2(B+1)|
(x- 2)(x2 —5x+ 4)

14225 Aivetan 1) cuvaptnen f(x)= ) :

o) No Bpeite To medio opiopod g A. (Movadeg 5)
B) Na dziere 6m f(x)=x>—6x+8,xeA. (Movédeg 7)
v) Na Bpeite yia woreg TIHES TOV X 1) YPUPIKH TUPAGTACT TNG cuvapTnong f dev givan

TAVO 06 TNV evlseia y = 3. (Movéoeg 6)

0) Na Bpeite 10 onpeio oto omwoia N Ypa@iki] TapdcTaot Tng cuvdptnons g pe g (X) =x'—6x—4

réiva ri iﬁaﬁmﬁ naidcruci rai f. (Movdﬁsi 7)

) I v opiCeton n f npémet Xx—1#0< x =1, apa A=R—{1}.

b 1) DX X)X ) (x-2) T (x4)
- x—1 - X —1 = 1

f(X)=x*—4x-2x+8=x"-6x+8,xcA

v) H ypagikn napdotoon tng cuvaptnong f dev eivar mavo omd v gubeioy = 3 dtav f (X) <3
x? —6X+8<3< x> —6x+5<0
To Tprdvopo X —6X +5 éxet Stakpivovoa A=1 xat piec X=1, x =5

To mpdonpo tov Tprovipov paivetar 6Tov SMAAVO TivaKa. X —o 1 5
Emopévog X° —6X+5<0¢<1<x <5, X2 —6X +5 + 4 - c%

18

8) Ot tetpnpéves Tov ynpeiov Topng eivon ot pies g eélowong f(X)=g(X)-

Eivar f(X)=g(x) < x* —6x+8=x"-6x-4 < x"-x*=12=0 (1)

Oétovpe X* =w >0 ko (1) yiveton o* —0-12=0,

H televtaia etvar 20v Babuov pe A =49 kot pilegm =4 dekt | ® =—3 omoppinteTal
Apa X' =4 X =42,

INax=2eivor F(2)=2°-6-2+8=0 xoryi x =-2 eivan f(-2)

onueia gtvor ta (2,0) ko (—2,24).

(—2)2 —6-(—2)+8=24, ondte KOWG
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2T0 OUTAOVO GYNNO. QOIVOVTUL Ol YPUPIKES TOPUCTAGELS TOV
GUVOPTIGE®V f(x) =x" ko g(x) =2-x". Ta onpeia AB, civan Ta

onueia TOPNS TOV YPUPIKOV tapotdcsov Tov f g, evo I givar 10

onpeio Topg TS YPUPIKNGS TAPACTACS TG € IE TOV GEova Y'Y.
o) Na Bpeite 1ig ovvreTtaypéves Tov onueiov A, B, I'.

(Movaoeg 9)
Av A(-1,1),B(1,1),1'(0,2) A -
B) Mg Baon to dimhavé oynpa va Bpeite yia woreg Tinég Tov X 1)
YPOUPUKN ToPdcTAc TG 6VVapPTNONG T sivan kAT amd T YpaPLKi )
TAPAoTUCT TNG CVVAPT OGNS J. (Movaoeg 6) g

v) No enain0evoere aryefpikd Ty andvinen 6ag oto epATNRA P).
(Movaoeg 10)

) To onpeto I eivar to onueio topng g C, pe tov y'y, ondte g(0)=2-0% =2, Gpa I'(0,2).
Ot tetpnpéveg tov onpeiov A, B eivar ot Mceig e e&iowong f(x)=g(x).

Eivor f(X)=g(x) e x'=2-x* < x*+x*-2=0 (1)

@étovpe X> = >0 koun (1) yivetaw o° +®—-2=0.

H televtaia eivar 200 Pabuov pe A =9 kot pileco=1 dekt) 1 ® =—2 omoppinteTan

Apa X* =1e x=+1,

I x =1 eivar £(1) =1* =1 karyio x=—1 givar f(-1)= (—1)4 =1, ond1e KOWVE oMusio stvort Tol
B(l,l) KmA(—l,l) .

B) Mg Bdom to oxfua n Ypoelkn topdctacn e cuvaptnong f elval kdtw amd T ypapikny Tapdotacn e
GULVAPTNOTG g , Y10 TIG TIES TOV X 1OV Eivorl UeTAED TV TETUNUEVOVY TOV onueiov A,B dniadn yia

Xe (—1, 1) .

v) H ypaewkn mapdotacn g cvvaptnong f eivol kdtm and m ypo@ikn TapdoTtooT TG cuvaptnons g ,
Y10 TG TIEG TOV X oL givar Adoelg T avicwong f(X)<g(x) e x* <2-x* < x* +x*-2<0.

Oétovpe X> =@ >0 xoun (1) yiveron co2+03—2<0c:>c02+0)—1—1<Oc>(00—1)(03+1)+(0)—1)<0<:>

(0)—1)((0+1+1)<0<:>((,0—1)((,0+2)<Omgo(n—l<0<:>(D<1<:>X2 <1<:>|x|<1<:>—1<x<1 OV

emaAnBevel v amdvinomn oto P epmTNUa.

14665.X10 Sumhavo oy 6ivovTal o1 YPUQIKES TOPUOTAGELS TMV. GUVUPTICEMY
f(x) =X Kou g(x) =x’ mov Tépuvovrar ota onpsia A ko B.

a) Na Bpeite Tic ovvreTaypnéves TV onueiov A ka B. (Movaoeg 8)
B) Mg Bdaomn to oynpoa 1 pe omorodnmote GAro TpoTo OELETE, VO 0€ileTe OTL Y10 KGOE X € (O, 1) 16(0EL
X< x?. (Movadeg 6)
v) Eivan 0 kOpog omorovonmote aprtOpod peyarvtepog amwo 10 TETPAy®VO Tov; Nao a1TIOAOYNGETE TNV
OTAVTI|G1] GOC. (Movéoeg 5)
0) I'a Tov Tpaypatikd aprOpé = 3,1415... va ociEete 6TL:

i (7t—3)3 <(1t—3)2 (Movadeg 3)
ii. ©°—107° +331-36<0 (Movédeg 5)

AVG

a) Ot ypaoiég Tapactdoels Tov cuvaptioewy f kal g téuvoviat oto onueio A kot B, dpa ot tetunuéveg
Tov onueiov A kat B Ba givar o1 Moeig g e&icwong f (X) =g (x) .

Eivat f(x)=g(x)<:>x2=x3<:>x2—x3=0<:>x2(1—x)=0<:>(x2=0<:>x=0) 1 (1-x=0=x=1).

153

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



ﬁﬁp’h‘bﬁo"méﬁ

X =0 eivar (0 =0, apa A(0,0) kon ywo X = 1 givon f(1)=g(1)=1, apa B(1,1).

B) T va oydel X° < X Tpémet N ypagikn mapdotoon g g vo Ppicketat kdtm amd avth e f. 1o oyfpa
BAémovpe OTL Yio kGOe X € (0,1) , onhadn petald tov onueiov A ko B, n C; Bpioketan kéto ond m C,,

apo i kabe X €(0,1) wyver x> < x?.

v) Oy dev givar o kOP0og 0mo10VINTOTE AP0 PEYOADVTEPOG GO TO TETPAYOVO TOV-OLPOV GTO
TpONYOOHEVO oKEAOG Setlapte OTL Yo Tov apBud X €(0,1) wyver X° < x?.

8) i. Eivon (m—3)€(0,1), omdte pe Béon to P okédog eivan (n—3)3 < (7:—3)2 |

ii. Bivon (n1-3)” <(n—-3)" & n° —9n° +27n-27 <n® —6m+9 < n° —107° + 33136 <0.

14745, diveran n ypo@uk Topdoetact pog covaptiyong g(x).
Kamow onpeio g Ypo@kig mapdotaons mov £40vv aKEPOLES
ovvreTaypéves £xovv onpewmbei pe évrovo Tpomo.

a) Na Moete v avicoon —2<(¢ (X) <0. (Movadeg 6)

B) Na AMdoete Tnv avicwon |g (X)| <2. (Movaoeg 7)

4
v) i. Na Bpeite 1o w100 Mosov Tov edilo@oemv ( (X) = = Ko

9(x)=-
(Movaoeg 6)
ii. Na Ppeite To mA00g AMicemv g e&icwong g (X) =Kk ywo 11g

o1dQopeg TPayRaTIKES TINES TG TaPapuéTpov K.

(Movd&si Gi i

o) ZNTAUE TIG TETUNUEVES X TOV CNUEIDV TG YPAPIKNG TapEoTacng TV 0moinv ot tetayuéveg g(X)

Kopaivovron oo — 2 £oc undév. Hapatnpovpe 61t owtd cvpPaivel yio X € [—3, —2] U [0, 2] .

B |g (X)| <2< -2<9(X)<2. Znthpe Tig TETUNUEVEG X TOV ONUEIOV TNG YPOPLKTG TAPLOTAGIS TMV

omoimv ot teTaypéveg g(X) Kopaivovton amd — 2 €wg 2. Ilapatnpodpue 6Tt avtd cvpPaivet yio X € [—3,3] .

v) i. EAéyyovpe moGa onpeia TG YpAPIKNG TOPACTUONG EXOVV TETAYUEVN Y =% KOl SLOTIOTOVOVUE OTL

avtd givan 3, dpa n e&icwon g(Xx) = g el 3 Moelc.

Avtictoyo eAéyyovpe TOGO oMuEin TNG YPOPIKNG TUPAGTACNC £XOVV TETAYUEVT Y = —1 Kol SlOMIGTOVOVUE

oTL avTd eivan 2, dpa 1 e€icmon g (X) =-1¢ye12 Moelg.

ii. To mnBog AMoewv ¢ e€icwong g (X) = K 10 Tig 10popec POy LOTIKES TIES THG TaPOUETPOUL K,

tavtiletal pe o TAN0og TV Kowmv onueimv tng evbeiag y = k (mapddinin mpog tov dova x'x) pe v
YPOQIKT TOPACTACT. ATOTUTMVOVLE TO ATOTEAECUATO GTOV TOPOKAT® TIVOKOL.
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Tpec tou k NMirBog Aioeww tng efiowong g(x) = k
k=< —1nk > 1 1
Ek=-1nk=1 2

-1k <1 3

Ix? —x—-1
a) Na Bpeite To medio opiopov TG cVvAPTNONG &. (Movaoeg 8)

3
14760.Aiveton 1 cuvéptnon: g(x)= [;} -(X2 -~ 16) :
2

X+4
B) Na dcitere 61 @ (x) X 3 Yo KGOg x oTo TEHi0 0pLOpPOD TNC. (Movéoes 9)
X+

v) Na Bpeite, av vndpyovv, Ta onpeia TOpNS TNG YPOPLIKNS TOPACTACS TG
oLVAPTNG € TOVG GEovEC, (Movaoeg 8)

a) T'o. va opiletar 1 cuvaptnon g mpémet X —x —12>0.
To tprdvopo X> —X —12 &yt Srakpivovoa A = (—1)2 —4-1-(-12)=1+48=49 o piteg

X :ﬂ=4,x =E:—3. X -0 -3

4

1 2
- 2 , , XX-x-12 |+ ¢ - g+
Me Bdon to Tpdon o TOv TPLOVILOL TOL POIVETOL GTOV

Suthavé Tivaka, eivar X —X—-12>0< X <-31x >4, dpa A, = (—oo,—3) u(4,+oo) ,

B) I'a k6B X € A sivon g(x):{ﬁ} ~(x2—16)= 1 (X2_16)=M(X+4)©
IxX? —x—

(x)—X+4

X+3

) Etvan g(x)=0<:>x—+;1=0<:>x+4=0<:>X=—4 dextn.
X+

H ypaopum mapdotacn g g tépvet tov dEova XX oto omnpeio (—4, O) , 0gv Tépvel Tov Y'Y 0ol 1o 0 dev

aVIKEL 6TO TTESI0 OPIGHOD TG .

14810.AiveTron n cvvaptnon f(x) =X’ = 7X+ K, k € R1ng omoiag 1 Ypu@iKi TapacTacy) TEUVEL TOV

aéova y'y oto onpueio pe tetaypévn y = 10.

a) Na amodsgitete 611 K = 10. (Movéoeg 5)

B) No Bpeite yia mworeg Tipnég Tov X 1 Ypa@iki mapdotacn C, g f civon kGt amo Tov aSova x'x .
(Movéoeg 6)

v) 'Eoto A(a,f (a)) Ko B(B,f (B)), o <P dvo onueia g C, mov Ppickovrar kaTw amd Tov GSova

X'X.

2a+3p

i. No amoocifete 60TL 0. < <B. (Movaéoeg 6)

ii. Na e€eradoete av 10 onpeio g C, pe tetpnuévn X, = PpiokeTor mavo 1 KATO 0o TOV

a&ova, X 'X. (Movaoeg 8)
Avo

a) Eneidn n C, diépyetan amd to onpeio (0,10) eivon f (O) =10« =10.
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)<0ex*-7x+10<0< (x-2)(x-5)<0<2<x <5

< o< P oyet

. Sa<2a+3 So—2a<+3 3a<3
YL a<2a+3B<B<:>5a<2a+3[3<5[3<:> 4= B<:> aras B<:> o<3p
5 20+ 3B <58 200<5B-3B 20< 2B

ii. Ene1dn to onueio A , B Bpiokovtal katm omd tov XX, gival 2<a<p< 3.
+3p 200+ 3 20+ 3P
5

5

Eneon a< 20+3p <B,elvan 2< <5, omote 10 onpeio g C; pe tETUMUEVY X, =

Bpioketon kK&tm and Tov aova x 'X.

14925210 oumhavo cypo 6iveTal 1) YpOQIKN TAPAcTAGT TS
1

f (X) =— kou 1 gvBeia AB pe g&icmwon y=X.
X

a) Na Bpeite 1ig ovvreTtaypéves Tov A, B kon va dgiete 6ti 10 O
gival To péco Tov AB. (Movaoeg 9)

‘Eeto M (X, y) TUYOi0 onueio TNG YPUPIKNG TopdsTacns ™G T. A

Y

B) Na ogiete 6TL To coppetpikd M "tov M ag mpog 10 O(0,0) 0
OVIKEL 6T1] YPOQIKN TapdoTtacn g f. (Movaoeg 8)
) Av A(1,1),B(-1,—1),M’(-x,-y) ve d¢itere 61 (AB)<(MM') ®

T kGOe xe R - {0} KOl Vo, eEETAGETE TOTE (AB) = (MM') .

(Movdﬁsi 8)

y=X

a) Ot ovvretaypéves T@v onpeiov A,B givar o1 AMGEIC TOL GLOTAATOG 1.
= X

. 1 2
Eivai Xx=—< X =1 x==£1.
X
AvXx=1,10t1e Yy =1 o1 A(1,1), ev®d av X = -1, 10te Yy = - | ko B(—l,—l) .
To péso tov AB €yet teTunuévn % = % =0 ko teToypévn Ya er s _ % =0, dnhadn

givon to O.

B) Eneidn to M givar onpeio g ypapikng topdotoons g f, eivar y = L
X

, , , . : 1 1 1
To M’ (—x,—y) ovikel ot ypagikh Tapdotacn g f, av kot povo av —y=-— < -y=-=<y="= mov
—X X X

oY VEL.

" (AB <:>\/ -1- 1 1_1)23\/(—X—X)2+(—y—y)2<:> 8 < \J4x* +4y? &
8£4(x2+i2j<:>ZSX2+i2<:>2x2 <x'+le x“—2x2+120<:>(x2—1)2 >0 oyoet.
X X

2
H wotnta (AB)=(MM’) o0t 6tav (X2 —1) =0 x*~1=0<x* =1 x =+1 mov onpaivet 61t

woyvet 0tav ta onueio M, M’ tavtilovton pe ta onpeio A, B.
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2T0 OUTAOVO GYNNO. QUIVOVTUL Ol YPUPIKES I
TUPUCTAGELS TOV GVVAPTIGEQV T (X) = |x| Ko g(x) =2-x",
Ta A, B givor Ta onpeio TOpg TOV YPUPIKOV TAPASTAGEW®V f
Tov f, g.
o) Na Bpeite 1ig ovvreTaypéves Tov onueiov A ko B .
(Movadeg 10) A B
B) Av A(-1,1) xen B(1,1),
i. Me Bdon 1o Tapamwave cynpa, va Bpeite 1o moreg Tipég
Tov x 1oy 6T : F(X)<g(x). (Movadeg 6) g

Y

ii. No AMoete alyefpikd v avicwon f(x) <g (X)

enaAn0gvovrog TNV amdvinen oto epoOTRA Pi.
(Movaoegg 9)

y=|x|

a) Ot cuvtetaypéveg Tov onueiov A,B gival o1 AOGEL TOV GLGTHUOTOG { 5y
y=-X

Bivau [x|=2-x* & x? +[x|-2=0 < |x|" +[x|-2=0 (2)
®¢tovue |X| =®>0 xarn (1) yivetor: o’ +©—-2=0.
H tehevtoia givor e&icmon 20v Badpov pe Saxpivovoo A =17 —4-1-(-2)=9 kou pileg

®, = _12+ 3 =1 dekt, ®, = %_3 =-2 amoppintetal.

Apa |X|=1e x==1.
Av x =1, 16t y =[l] =1, ondte t0 B &1 cuvtetaypéveg (1,1).

Avx =-1,16te Yy =|-1| =1, ondte 10 A )€1 cuVTETAYpEVES (-1,1).

B) i. Ot Mooeis g avicwone f (x) < g(x) eivar ot tetpnpéves tov
onueiov g f mov Bpickovral kdtw and ) g.Ta onueia ovtd
Bpiokovtor petaly tov A kail B 6nmg paivetal kot oto dtmhavo oynua,
omOTE 0L AVGELS Elvar X € (—1,1) .

ii.f(x)<g(x)<:>|x|<2—x2<:>x2+|x|—2<0<:>|x|2+|x|—2<0<:>

0’ +0-2<02<0<le-2<|x|<le (x> -2 wyder) ko

x| <1< —1< X <1mov enaindedet Ty andvinon 610 Pi EpHTNHO.

14961. Xto duthavo oyfua diveTon N YPUPIKN TOPACTACT] TG GUVAPTIONG f(X) =x>—x-1.

Av A(®,0), B(p,0) A
a) Na ocigete 6TL
i.o+e=1 (Movadeg 4)
iiLo-@g=-1 (Movaoseg 4)
B) Na dciere 6m (OB)>(O0A). (Movédes 6)
v) Av évag 0eTikdg ap1Opdg B eivar peyalvtepog amd Tov 4 lo B
avTioTPoPO TOV KoL 1| O10QPOPEa TOVS EETEPVAEL TN Nio povada, va =
ogitete 6TL P > 0. (Movdoeg 6)
5
0) N o¢ilete 60TL @ < 3 (Movaoeg 5)
Avo
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101 N Ypaeikn mapdotacn g f téuvel tov d€ova XX ota onueia A, B, ot TeTunpéveg Toug o, ¢

gtvon ot pileg mg eéiowong f(X)=0< x* —x-1=0
A6 tovg Thnovg tov Vieta ivan S= __Tl =1 ko P= _Tl =-1, dpa

i.S=o+¢=1 xu ii. P=0-0=-1

B) Ene1dn to O Ppioketon petal&d tov A ko B, eivar o <0< @ .
Eivar (OB) =|¢p|=¢ kot (OA)=|o|=-0.

(OB)>(0A) = ¢>-0< ¢+n>0<1>0 nov wydel

v) Emedn o B etvon peyahvtepog amd tov avtictpoed Tov 1oyvet 0Tt > % . Eze1dn 1 d1apopd tovg

p>0
Eemepviet T pio povada, woydel 0Tt B—% >1ep-1>pop—B-1>0<1£(B)>0.

270 oYU TOPATNPOVUE OTL TO, oNueia TG Ypapikng mapdotacng tng T ue OTikn tetunuévn eivor avtd
mov Ppickovral apiotepd Tov A 1) de1d Tov B, dpa f< o 1 B> ¢. Enedn B >0, etvon B> @.

0) Eivan §—1—§—§—E>1 oTOTE LE PACT) TO EpMTNUA Y EIVOL §>
3535 5 = n potnpo.y 3 ¢
3
Oépa 3
14754. a) Na deitete 61 X2 +2X+4>0 o k60s xeR. (Movadeg 7)
3 —

AiveTal 1 cuvapTnon f(x) = );—8‘
B) Na Bpeite 1o nedio opropod g A. (Movaoeg 4)
7) Na dgitete 6m F(X) = X* + 2X+ 4110 k60s X A . (Movadeg 6)
0) Na eEetdoere av n ypagukn mopdotacn g f £xel kowvd onpeia pe T ypaguki

TapaoTacn TG g , 6TOV g(X) =6X. (Movaoeg 8)

Avo

@) To tpidvopo X +2x +4éxet A=2°-4.1.4=4-16=—-12<0, ondte X* +2X+4>07y10 kGfe X eR.

B) o va opiCetonn f pémer X—2#0 =X =2, dpa A=R—{2}.

x® -8 |M(xz+2x+4)|
x—2|:‘

7 ‘:‘x2+2x+4=x2+2x+4.

v) o kabe X € A givan f (x) =

0) ['o kGBe X € A givan
f(x)=g(x) x> +2x+4=6x <X’ —4X+4=O(:>(X—2)2 =0 x-2=0< X=2 anoppinteton
0mOTE Ol YPOPIKES TAPUOTACELS TOV f g, OV £XOVV KOG, oNUETa.
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2 —
14752.Aivetan 1 cuvaptnoen f(x)= VX Z9X+6

X=2
o) Na Bpeite 10 medio opropod g A. (Movéoeg 10)
B) Na ociete 611 T0 onpueio M(l,—\/f ) UVRKEL 0TT] YPOQIK TapdcTtaon g f . (Movadeg 5)

v) No Bpeite Ta onpeio Topfig TS YPOPIKNS Tapaotaong ¢ f pe tovg d€oves x'x, y'y .
(Movaoeg 10)

a) T va opiCetar ) fpémet X—2#0 <> X #2 kou X* —5x+6>0,
To tpidvopo X* —5x +6 éxet A=(-5)" —4-1.6=25-24=1 xut

5+1 5-1 X —0

o N
|
o o
+

ilec X,=——=3, X, =——=2.
PCQ 1 2 2 2 X2—5X+6 +

Me Bdon tov duthavd Tivako TpocUmV eival
X*—5X+6>0<X<217x>3
Tehkd A =(-o0,2)U[3,4).

VPP -5-146 _+2

p) Eivon f (1)= 15 =)

=—«/2, omotE T0 onueio M(l, -2 ) OVIKEL OT YPAQIKT TOpAoTOo

me f.

JXx? —5X+6

) Evar f(x)=0< =0 VX? —5X+6 =0 X* —5x +6 =0 < X = 2anoppinteton

X-2
V6 _ 6 N e , ,

Xx=3 ko f (O) = - = W H ypagum mapdotacn g f et tov d€ova XX 610 onueio (3,0) kot tov y'y,

| [ \/a]
0TO oNUEi0 0,—7 :
14673. X10 o1whavo oyfpa divovral o Ypapkés 1
TOPUCTAGELS TOV GUVAPTICEDV f(X) =x’ -2 Kk Jla)=a”—2 ix) ==
g(x)=x. .

0) No amodegiere 0T 01 ouvTETOYPEVES TOV onueiov A
kou B givon A(—l,—l) Kol B(2,2) .

(Movadeg 9) = 5 N
B) Na Mboete TV avicoon X° —x—2<0. 5 r
(Movaogg 8)
7) Na Moete v avicwon o — |0)| -2<0.
(Movéoeg 8) ¥
AVG

a) Ot ypaikéc mapactdoels Tmv cuvoaptnoewy f kot g tépuvovrol ota onpeia A katl B, dpa ot tetunpéveg
tov onpeiov A ko B Oa eivar o1 Moeig g e&iomong f(Xx)=g(x).

Eivor f(x)=g(X) & Xx* —2=x & x* =x-2=0, A=(-1)"~4-1-(-2)=1+8=9 koax, =—1 X, =2.
o x=-1 givon f(-1)=g(-1)=-1, ondte A(-1,-1) karyia x =2 eivarf (2)=9g(2) =2 omdte B(2,2).
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) B) Mg Bdaon tov duthavo Tivoko TPocUmVY givol X —o -1 2
2
X2 -x-2<0e-1<x<2. X" —Xx=2 e

Y) m2—|0)|—2<0®|(o|2—|w|—2<0 (1). ®étovpe |03|=x1<a1n (1) yiveton X* —x—2<0 & -1<x<2.

Apa —1<|o| <2< o> -1 wypeku o] <2< 2<0<2.

14604. Ai : fpe f X—5 x=3

. Aiveton n cuvaptnon f pe f(x) —{ . 3<x<10

a) Na ypawyete To medio opiopov g ovvaptnong f o pope1) dwuotipartoc. (Movaoeg 6)
B) Na vmodroyicere Tig Tpés f(-1),f(3) kan £(5). (Movadeg 6)
V) Aépyetar 1 ypagiki tapdotact g f and v apy Tov aEovov; Na artioloyncete Ty
OTAVTI|G1] GUC. (Movaoeg 6)
0) Na Bpeite 10 onueio T 0N Tapdotoons e f wov éyel TeTayudévn y = 21. Movéosg 7

0) A=(—0,10).
) f(-1)=2(-1)-5=-7, f(3)=2-3-5=1«kau f(5)=5°=25

y) [ va diépyetan n ypapn nopdotocn mg f and my apyn tov a&ovev, npénet f (0) =0.
Ouaog f (0) =2-0-5=-5, ondte N Ypoikn mapdotoot g f dev diEpyetar amd TNV apyn TV aovov.

d) Exovpe dvo mepimtdoeig: Lo X <3 givon f(Xx) =21 2x—5=21< 2x =26 < x =13 amoppintetar
Kot yio X > 3 eivon f(x)=21<:)x2 =21 x=4+/21.
Katd ocuvénegia to {nrovpevo onpeio eivat (\/ﬂ, 21) .
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1241.Aiveran  cuvapyon f (X) =X+, 6mov 0, p TpaypoTikoi apOpoi.

a) Av 1] Ypo@iKkn Tapdotact Tig ovvaptnong f owépyetar and ta onueia A(1, 6), B(-1, 4), va Ppeite Tig
TIpEG TOV 0, . (Movaoeg 13)
B) Av 0=1 ko f=5, va TpocdlopiceTe Ta onueia TOPNS TGS YPOUPIKNS TAPASTAGTS T1|S cvuvdpTnong f
€ TOVG GEOVES X' X KOLY'Y. (Movaoeg 12)

a) H ypaogum napdotaon g f diépyetar amd to onpeio A(1, 6) av kot pdvo av:
fl)=6<=a-1+p=6 at+tf=6=P=6—a(l)
H ypaown mapdctacn g f 6iépyeton amod to onueio B(— 1, 4) av kot povo av:

1
f-l)=d<a- (-1)+p=4< —a+p=4 2} —ot6-0=4 —20=-2<a=1
AvtikoBietodpe v Tun a = 1 ot oyéon (1) ot Bpickovpe: =6 -1 P =5
INoaoa=1«xup =35, o tdmog g f ypdeetar f(x) =x + 5.

P) ' Tig tetunpévec tov onpeiov topng g Cr pe tov dova X 'x Avvoupe v e&iowon:

fX)=0< x+5=0< x=-5 Apan Cs téuvel tov d€ova X 'x 010 onueio A(=5, 0).
Eniong égovpe: f(0) =0+ 5 =5 Apa n Cs téuver tov dEova y'y oto onpeio B(0, 5).

1294. Aiveton n svvaptnon f (X) =ax+p,pe a, pe R, yo v onoia woyvsL: f(O) =5 Kk f(l) =3.

a) No deitete om1 0=-2 k B=5. (Movadeg 10)
B) Na Bpeite To onpeia oo omoio n ypagikn mapaotaon s f Tépver Toug dEoveg X X Kar y'y.
(Movéoeg 7)

i) Na. oisﬁldosra ‘ri iiaiima' naidc‘raci ‘rii f. (Movdﬁsi 8)

p=5
0) fl)=3cal+pf=3<u+5=3<0a=-2,f(0)=5ca-0+p=5=p=5
B) Eivau f(X)=-2x+5.

I'a va Bpovpue To onueio Toung tg ypaeikng mapdotacng g f ue tov d€ova XX Advovue v

ekiomon :f(x):O©—2x+5:0<:>—2x:—5<:>X:_—2<:>x:g

Apa T0 onpeio Topng ™G ypapikng tapdotacns g f ue tov a&over X X eivat T0 onpeio A(g , 0] .

To onueio toung g ypapng mapdotacns g pe tov a&ova y'y givat to
onueia (0,f(0)). Enedn f(0) =5 to onueio Topung g ypagikng mopdotoaons g f
pe tov a&ova Y'Yy eivan to onueio I°(0,5)

v) T T Kataokewn g Ypaeikng mapdotacng g f, apiel va yopd&ovpe tnv ER
evbeia mov dEpyetar omd to onpeio A ko I 2

I2 I'1 o] '|1 é : :
14
1301. Aivovtol o1 GUvaPTGELS f(x) =x’ ko g (X) =X, XxelR. 2 \
a) Na oci&ete 0TL 01 YpOQIKES TAPAGTAGES TOV cVuVAPTI oLV f, g TEpvovTan
o€ Tpia onpueia To omoio Ko va, Ppeite. (Movaoeg 13)
B) Av A, O, B givan Ta. onpeio TOUNS TOV TOPATAVO YPULPLKOV TAPOOTAGE®Y,
omov 0(0,0), va amodeiEre 611 A, B givan oopperpika og wpog to O. (Movaoeg 12)
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0) ['a va Bpodpie Ta Kowd onueia TV YPAPIKOV TAPUCTAGE®MY TV GVVOPTHoEWDY
kot g Aovoope v e€iowon f(x) =g(x). Eivau:

X¥=xox-x=0=x(x*-)=0=x=0 x’=lox=11x=-1

£(0)=g(0)=0, f(1)=g(1)=1, f(-1)=g(-1)=-1.
Apa to kowd onpeio tovg givar to. O(0,0),A(1,1) xou B(-1,-1)

B) Eivan ooppetpikd g mpog v apyn Tov aEovov yioti Exovv avtiBeTec GUVTETAYIEVES.

12856. Aiveton gvBsia &: y=ax+5.Av | €v0gio 6 : y = —3X — 6 givon wapdAdnin oty (€), TOTE:
o) i. Na Bpeite v khion tng gvbeiog €. (Movaoeg 6)
ii. Na Bpeite o £idog NG yoviag wov oynpatilel ) gvbeia € pe Tov Gova X'X; (Movaoec 7)

p) Na Bpeite o€ mowa cnisia N svbeia € TéiVSl ‘rovE déovai XX KoL ii (Movdﬁsi 12)

@) i. Emedn €//8 10te o1 dvo gubeieg Ba £xovv v dwa khion. H khion g evbeiag & etvon -3. Apa 0=-3,
onAadn n khion g evbeiog € etvan -3.

ii) H yovia mov oynuotiCer n evbeia € pe tov x'x givar apPireio d16t n khion mg € givan a=-3<0
P) H evbeia € éyer e&icwon y =—-3x +5. H gvbeia tépvel tov dEova x 'x o onueio pe tetaypévn y=0.

Mo y=0 &yovpe: —3X+5=0<:>—3X=—5<:>X:§.

Apa to onueio Topng tng gvbeiog pe tov dEova X X givat to (g , o) .

H evbeia tépverl tov aEova y'y o€ onueio pe tetunuévn x=0. I'o x=0 éyovpe: y=5.
Apa 10 onueto Toung g vbeiog pe tov aEova y'y givar to (0,5).

2.12631. Xt0o S1mthavo 60GTNNO GUVTETAYREVOV £XOVUE
Aapacel ovo gvbeieg, TNV (g1) ne e€iocmon

Y= %X +1 ko TV (£2) TOL NépyeTar amd To onpeio A

(4, 1) xou givor Tapdidnin oty (£1).
o) No Bpeite Tnv khion g sv0siag (£2).

\_‘r\JLﬂhL‘nt‘n'\IOﬁ

(MOVd88g7) 3 -1 1 3 4 &§ 8 F 8 @ 10 11 12 1
B) Na ppeite v e&icwon g evbseiog (£2). /( - //
(Movaodeg 9) 2
v) Na Bpeite Ta onpeia Topng g evbeiag (€2) pe /
4

‘roni diovsi. (Movdﬁsi 9) i

a) H evbeia (1) éxet khion o, =% Ko 1) €v0eia (g2)

gtvon TopdAAnAn oty (1), onote £xeL KAlon a, =0, =% .

B) H evbeia (e2) éxet e&lowon: y = %X +B kot diépyeton amd To onpeio A(4, 1), 0TOTE 01 GUVTETAYUEVEG TOV
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emoAnBevovv v eicmon g evbeiog, oniadn: 1= % A+ 1=3+f<=-2=0.

Apa n evbela (e2) €xet e€lowon: y = %x -2.

v) H gvbeia tépver tov a&ova y'y oto onueio (0, -2), apod v x = 0 Bpiokovpe y = % 0-2=-2.

Moy =0 sivau: O:EX—ZQZ:%X & 3X=8<x =g , OTOTE TELVEL TOV AEOVA X X GTO oTeio (goj

12684. H gvB¢eia (1) £y eicwon y = —%x — 2 ko puo gvbeia (g2) Siépyetan amo to onpeio A (-4, 1)

Ko givol Tapdiinin oty (€1).
a) No ypdwyete Tnv Khion g gubeiog (g1) Ko To onpeio Topng TG gvBeiag avTig pe Tov aEovay’ y.
(Movéoeg 9)
B) Na Bpeite v epamtopévn Tng yovieg mov oynporiler n gvbeia (£2) pe Tov aEova x'X.
(Movaodeg 7)
v) Na Bpeite Tnv eicwon g gvbeiog (€2). [lowa givor Ta onpeio Topng TS gvdeiog aVTIG pe TOVG

diovsi; iMovdSsi 9i

a) H evbeia (1) £xet khion o, = —% .

INox =0eivar y= —% -0-2=-2, ondte N (e1) Tépuver Tov GEova y'y oto onpeio (0, -2).

B) H evOeia (g2) eivon mapdhinin oty (e1), onote éxel kAlon o, =a, = —% .Emopévoc n epamtopévn g

. : ; o . 1
yoviag ® mov oynuatifel n gvbeia (€2) pe tov X 'x dEova 1oovToN pe =3

v) H gvbeia (&2) £xel e€lomon: y = —%X +B wou dépyeton and To onpeio A(- 4, 1), ondte

1=—%~(—4)+B<:>1=2+B<:>B:—1. Apa m gvbeia (e2) Exel e€lomon: y:—%x—l.

I'o X = 0 gtvon y:—%-O—lz—l kot yio Yy = 0 etvon 0:—%X—1<:>%X=—1<:>X=—2 , omoTe 1 (€2) TEUVEL

Tovg G&oveg ota onueia ( -2, 0) ko (0, - 1).

12730. AiveTar ) gvleiay = ox+f .
a) No Bpeite Tovg mpaypatTikovs aprtOpovg o kai B av 1 ypaeikn tapdotact s f oynpatilel pe tov
agova x'x yovia 45° ko diépyetan amé to onpeio A(0, 3). (Movéoeg 13)
B) Na PBpeite Tovg Tpaypotikovg apiBpovg A Ko K av 1 gvlgia y = AX+ k givon wapdrinin pe tnv
gvleia y = X+ 3 ko tépver Tov GEovo XX 0TO onueio pe teTunpévy 2. (Movaoeg 12)
Avo

a) Agov 1 evbeio y = ax + B oynuartilel pe tov Gova x'x yovia 45° 0 cuvteheotg dievbuveng e evbeiog
o Ba wovton pe o=ep45° . Apa a=1, omdte 1 evOeia Taipvel T HopeN Y = X + .

A@ov 1 evbeia Sigpyeton amd to onpeio A(0,3) Oa woyver3=0+B <= p=3.

Apan evbeia eivaun y=x+3.
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0 ot gubeieg ¥ = X + 3 Kol Y = AX + k eivar mapdAinieg Oa Exovv icovg cuvteELETTEG dlevBuvong, dpa
A=1. Ondte n evbeia maipver T poper Y =X+K.

AoV 1 evbeia Siépyeton amd to onueio B(2,0) Oo woyver0=2+ k= K=-2.
Apa n {ntoduevn gubeia etvonn y =x — 2.

12630. Aivetor n gvlcioy = ax+ B, 1 omoia et Khion -2 Kot diépyeTor amd o onpeio (1,1).

o) No ppeite Tic Tipés TV oL KoL B . (Movéoeg 8)
P) Na Bpeite To onpeio Topng g mapandvem gvbeiog pe Tov Géova y’ y . (Movéoeg 8)
) Na yopdEete 0€ 6VOTNUA GUVTETAYREVOV TNV TOPUTAVE® V0. (Movaoeg 9)

a) H gufeia &yt khion o = -2 , omdte N e€lomon g elvan TG Lopeng Y = —2X +f3 .
H evbeia d1épyeton amd ) onueio (1,1), ondte o1 cuvteTaypéveg Tov emaindebovy v eicmon g evbeiog.
Anhadn:1=-2-1+B < 3 =P, dpa n gvbeia éxel e€icwon y =—-2x + 3.

P) H evbeia tépver tov a&ova y” y oto onueio (0, 3), apod yiox =0
Bpioxovpue:y=-2-0+3=3

v) Haipvovpe 610 cvotnpa cuvtetaypévav to onueia (1, 1) kot (0, 3) ko 5
yopalovpe v evbeio mov Siépyetan omod ta onueio avtd.
-3 -2 a0 1 2 3
-
2

12939 Eoto n gvbsia g, :y = ax+ B, 1 omoia Tépvel Tov GEova y'y oto A (0,- 6) kar Tov GEova XX 6T0

onpeio B(-3, 0).

o) Na Bpeite Tovg TpaypatTikovs aprtOpovg o kot ff . (Movaoeg 13)

P) Na Bpeite v gvbeia & wov givar Tapaiinin pe TNy €1 KoL SépyeTar amd TNy apyn TOV aE6vov.
(Movéoeg 6)

v) Na 6£0100ETE TIS YPUPIKES TUPAOTAGELS TMV 0V0 £VOEL®V 670 1610 0pOOKAVOVIKO VTN 0EOVOV
(Movéoeg 6)

0) Eme1on n &2 d1épyetan omd 1o onueio A woyvel 6ti: 6=a-0+B <= pP=-6
Eme1om n €2 diépyetan amd 1o onueio B oyder ot
0=a-(—3)—6c:>—3a—6=0c>—3a:6c>a=—2.

Apa g,:y=-2x—06

m
o
wlw & m oa

B) Apov m gvbeia g2 diépyeton amd v apyn Tov aEovev Bu etvar g
HOPONG Y=0X.

Eme1m] o1 evbeiec €1 kon €2 eivan Topdrinieg Exovv Tov 1610
ovvieleotn| dtevBuvong ondte 1 gvbeia g2 £xel TOTO Y = —2X.

v) H gvbeia &1 diépyetar amd ta onueia A (0,- 6) ko B(-3,0). H evbeia
€ digpyeton and 1o onpueio O (0, 0) xor I'(-1,2). Emopévmg ot ypoapikég
TOPOCTACELS TV dVO eVOEIDV GTO 110 opHokavovikd chHoTNLL
a&ovev paivovtol 6Tto Sumhavo GyNuaL.
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13033.Aiveror n gvbeia (g): y = _EX +4.

o) i. Na Ppeite Tnv khion g evbeiag (). (Movéoeg 4)

ii. Eivon ogia 1 apfireio n yovie o wov oynpotiler n gvbeia (g) pe tov x'x aéova;  (Movadeg 4)
P) Na e€erdoete mowa and ta onpeia A(6, 1), B(-2, 3) kor I'(8, 0) eivon onpueia g evbeiag ().

(Movéodeg 9)

) No. Bpeite v ipi] Tov KeR dore o onpeio (k,5) va sivar onpeio T £v0siag (€). (Movadeg 8)

a) i. H «Aion g gvbeiog eivar o= —% .

ii. Enedn a < 0 1oydet epo < 0, omdte ) yovio o givor opuPhreio.

B) ®a e€etdoovpe av ot cuvietaypéveg Tav onpeiov emaindevovv v e&icmen g evbeiog.

I'a 1o onpeio A: 1= —% -6+4 < 1=-3+4 woybel, dpa 10 A givar onpeio g gvbeiog.
[0 o onpeio B: 3= —% -(-2)+4 < 3=1+4 dev1oxdeL, dpo t0 B dev givar onueio g evbeiog.
INo to onueio I': 0= —% -8+4 < 0=—-4+40yde, bpa to I eivar onpeio g evbeiac.

v) To onueio (K,5) givar onpeio g evbeiog, av Kot wovo av 5= —% k+4<10=-k+8<=k=8-10=-2

13178.Aiveror To onpeio M(3,4) .

a) No Bpeite v e&icmon g gvbiog mov SiépyeTan amd To M kan a6 To O(0,0). (Movadeg 9)
B) Aivetan o onpueio N (- 3, A) pe A € R 10 omoio avikel otnv gv0cia OM.
i. Na Bpeite nv ipf tov AeR. (Movadeg 8)
ii. Av N (- 3,- 4) va e&etdoete av ta onueio M N, givol coppeTpikd og npog 1o O. (Movéoeg 8)

o) H g&iowon ¢ evbeiog mov diépyetan and v apyn tov aEdvav Kot dev eivat o a&ovag Y'Y etvor g

popong Y=0x. I'a va diépyeton amd 1o M nipénel 4=3a<> o= g , OMOTE glvoumn Yy = gx .

B) i. Eme1dr 10 N avikel oty gvbeia o cuvietaypéveg Tov emainbebovv tny eicwon g gvbeiog, dniadn

=3 (3) e n=4,

ii. Enedn to onpeio M kon N éyovv avtifeteg cuvtetaypéves, eivor GUUHETPIKE g Tpog Ty apyn O tov
aovov.

13054.Aivovrar ov evBgieg €1 1 Y =(3a+4)Xx— 4k &Y =(3-4a)x+4, aeR.
a) Av o=1, va Bpeite:

i. T erodosig TV Va1V, (Movaoeg 6)
ii. To gidog TG yoviag Tov oynpatilel kaBema amd TG gvbeicc pe Tov a&ova xx' . (Movaoeg 6)
B) No Bpeite yro moreg Tipég Tov 0 01 £v0zcieg g, €, sivan mapdiinies. (Movéoeg 13)

0)i.Two=1 eivaner: y=(3-1+4)x—4=7x-4xm e y=(3-4-1)x+4=-X+4.
165

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



> [TRTSERORE:

ii. H gvbeia €1 éyel ovvteheotn dievbovenc o = 7> 0, ondte oynpatiler pe tov a&ova xx' oeia yovia,
eV 1M &2 &xel ocvuvtedeotn devbBuvong a = — 1< 0, ondte oynuatilel pe tov aova xx' apPieia yovia.

B) O evbeieg eivon mapdrinieg povo 6tav Exovv Tov 1010 cuvieheostn devBuvong, Oniadn povo dtav 1oydet

3a+4=3—40c<:>30c+4(x=3—4<:>7(x=—1<:>0c=—%

Apa n evbeieg eivor TopaAinieg udévo otov o = —% .

13318.0z0podpe ™ cvvaptnon f: R — R pe tomo f(x)=—x++/2, xeR.
a) No vrroloyicere TIS TInéG f(O) f (Ji) f(—\/z),[f (—ﬁ)}z : (Movadeg 12)

B) Na ppeite To onpeia 6ta omoio 1 Ypaki tapaotocn s cvvaptnong f tépver Tovg a&oveg x'X
Kol Y'Y Kol 6T1] GUVEYELD VO, GYEOLAGETE T a QKN Tapdotacn s ouvaptnons f.  (Movades 13)

0 1(0)=04Z =2, 1(\2) =2 +/2 =0, {(~2)=\2+\Z-2\2,
[f(2)] (2] ~a-2-s

B) f(x)=0=x+2=0=x=—+2=x=12 e
H C; téuvel tov d&ova XX 60 onueio A(\/i,O). 2

Emeidn f(0)= V2 C, téuvet tov GEova y'y 610 onpsioB (0, \/5) : 1 \

H ypagpun mapdotoon wng f sivar o ubeio mov ya va v

Katackevdcovpe Oo evdcovpe Ta onpueio A ko B. FH-E1HE f \3
-

13400.Aiveron ) svbsio &: y = —X + 2.

o) No Bpeite To €idog g yoviag mov oynpariel n evbeia € pe Tov dEova X'X. (Movéoeg 9)

P) Na Bpeite To onpeia Topng g gvbsiag € pe Toug dEoveg. (Movadeg 9)

v) Na oyeovdoete Ty £vlsia &. (Movaoeg 7)
Avo

a) H evbeia € &xel cuvteheot diebBuvong a =—1 < 0. Apa oynuatiCet pe Tov aova x'x apfieio yovia.

B) ' va Bpodpe ta onpeia topng g evbeiag € pe tov dova X'x
Bétovpe oty e&icwon ™mg 6mov y = 0. Anladn —x+2=0 & x=2. Apa *
1o onueio toung sivar A(2,0). REREE
INo vo Bpovpe To onueio Toung g evbeiag € pe tov aéova y'y, 0étovpe
oV glomon g 6mov X = 0 kot Ppickovpe y = 2. Apa to ornpelo Topng 2
etvar B(0,2). B
1
V) Inueidvovpe Tdvm otovg aZoveg ta onueio A ko B mov Bprkape oto \_
epotnua B), To evovooupue kol oxedialovpe v gubeia Omwg oto dSumhavd T 5 ;o e
oy, s \
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1386. M pikp1j erorpsia movrast Proroyiko
€M0A000 6TO OLUOIKTVO.

210 OITAUVO TAPATAVE® GYT LA, TOPOVOLACETOL 1) 800
YPUPLIKY] TOPACTACT] TIS CVVEPTIONG TOV Bpd
aeprypagel ta £50o0 K(x) kot ta éc0da E(x) amd Tnv
TOANGCY X AMTPOV Lad100 o€ éva pfva. 400
0) Na KT OETE TIS GLVTETAYUEVES TOV G UEIOD

TOPUNG TOV 0VO0 £VOELOV KOl VO EPUNVEVGETE TN

40 Opa

1000

"EoodaE(x)

600
"Eéoda K (x)

200

m]uacia TOoV. (MOV('ISEQ 6) 25 50 75 100 125 150 175 200
B) Howa givan o apyikd (wayra) £€0da g : Alriei eXaibNads *
gTorpeiog; (Movadec 5)
v) oo Litpa eho1dOLad0 TPETEL VA TOVAGEL 1] ETOLPELX Y10 VoL unv £yl Enud; (Movaogg 6)

0) Na Bpeite Tov 100 TOV cvvapticewv K(x) kot E(x) kou va erain@edoete ahyefpikd v

andvrici TOV simri' iuroi (i). iMovdﬁsi 8)

@) Ot ovvtetaypéves Tov onpeiov Topng etvar (100,500), dnrodn 6tav movAncel 100
Altpa Aot dev Oa £xetl 00Te KEPSOG ovTE {Npia.

B) Ta apyuct £€0da g etaupeiog givar : K(0) =200 gvpd

Vo pny égel Inua tpénet ' Ecoda nepiocdtepa omd to €000, dSniadn:
E(x) > K(x) © x >100Litpa

0) H evbeia mov meprypdpel To €500 €ivatl TNG LOPPNG Y = 0X QPO SLEPYETAL OO
mv apyn Tov a&dvov .To onueio B( 200,1000) avnkel otny gubeio avtn. Apa Ol GLVIETAYUEVES

0V TNV emainBedovv : 1000 = a- 200 < a = % <a=5(1)

Emopévoc o tomog e E(X) etvon : E(x) =5x ..

H gvbeio mov meprypdoet Tig £To1€G damdveg eivor tng Lopeng Y =Px+7v.

Ta onueia I'(0,200), A(200,800) avikovv otnv gvbeia avTH. Apa 01 GUVTETAYLEVEG TOVG TNV ETAANBgvOLY
200=B-0+y < y=200 (2)

(2)
800=[3-200+y<:>200[3+200=800<:>200[3=600<:>B=2—88<:>B=3

Emopévag o tomog e K(X) eivan : K(X)=3x+200
E(x) > K(x) < 5x > 3x + 200 < 2x > 200 < x > 100 Aitpo
Apa Ol EKTIUNOELS OTO OL) EPAOTNO TTAV COCTEC.

1398.Aivovtar o1 cvVaPTIGELS f(x) =4X+2 ko g(x) =4x* -9 pe nedio opropo?d To R.
o) No Bpsite To onueio Topig ™G YPUPIKAS TUPAGTAGG TNG SLVAPTN GG J ne Tov dEova X'X.

(Movadeg 6)

B) Na eetaoete av 1 ypogiwkn wopdotacny g T tépver Toug GEoveg o€ kdmoo

a6 to onpeia (3, 0) ko (=3, 0). (Movaoeg 4)
v) No omodcifete 6TL oL Ypa@Ikéig mopacTdscels Tov cuvapticsov f, g dev

£Yovv Koo onueio TAVO 6€ KATO0V 0T6 TOVG GEOVEG. (Movadeg 8)
6) No Bpeite ouvaptnon h g omoiag 1 ypo@ikn Topdctacn sivar gvbsia, diépyston amo to A(0, 3)
KOl TEPVEL T gQKN] Topdotocn T o€ onueio Tov NuaEova OX. Movéosg 7
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va Bpovue To onueia Toung g Ypapikng mapdotaong g f pe tov d€ova x "X Advoupe v

Ax 2 1

eélomon : f(X)=0<:>4X+2=0<:>4X=—2<:>—=——<:>)(:__

A 4 2

Apa 10 onpeio Topng g Ypapikng mapdaotacng g pe tov aova X Xeivat to onpeio B(O’%) .

B) Ta onueia (3,0) ko (-3,0) avikovv otov dEova X X .ATO TO 0)) EPMTNUA 1] YPUPIKY|
napdotaon g T téuvel tov X'X podvo oto onpueio B.
Apa dev Tépvet Toug GEoveg (Tov X'X) oe Kamoto amd ta onpeia (3, 0) kan (=3, 0).

v) H ypoeum mopdotacn g f téuvel tov y'y oo onueio I'(0,2)
H ypagikn napdotacn e g téuver tov Y'Yy oto onueio A(0,-9)

2
g(x)=0<:>4x2—9:O©4x2=9<:>{){( PIRNC B IR

4 4 2
Apa to onpeio Topng e Ypaeiknc mopdotacng g T ue tov d€ova x'x givon ta onueio

o 30)

Emopévag ta kowva onueia tov cuvaptioswv f kot g dev Ppickovior mbve 6tovs dEovec.

6) 'Eoto h(X)=ox-+p.
Enedn n ypaokn topdotacn g h diépyetar omd 1o onueio A €yovpe : 3=a-0+p<=p=3
Ene16m m ypo@ikn mopdotact e h téuvel ) ypaeikn topdotac g J 6€ onueio

oL NuaEova Ox , dMAadn oto onpeio E(goj , loyveL ot

(:2)
O=a-§+[3®O=a~g+3c>3a+6:0®3a=—6c>(1:—2. Emopévog h(x)=-2x+3.

q . 2
1403. Aiveron  oovaptnon f, pe f(x) = X+ .
(0)=7==
o) Na Bpeite To medio opiopov g svvdaptnong f. (Movaoeg 10)
B) Na Bpeite Ta onpeia Toprg TG YPoPIKNS TapdoTactg Tns cuvaptnong f pe tovg agovec.

(Movéoeg 7)
v) Av A kot B givan To onpeia Topng g YPOQUKG TOPAGTACS TS ovvaptnong f pe Tovg dEoveg
XXk y 'y avrictoyo, va Bpeite v egicmon g £v0giog mov opiletal andé Ta A ko B.

(Movdﬁsi 8)

a) Mpénsr: 9-X° >0 X* <9 (X <3 -3<x<3 gpa A, =(-3,3)

B) o va Bpodpe ta onpeio Topng TG Ypapikng tapdotacns g f pe tov acova
X+2

\J9—x?
Apo. 10 onueio Toung g ypagiknig mopdotaonc e f ue Tov d€ova X X givar 10 onueio A(—Z, 0) .
Ta onpeio topng ™ ypagikng tapdotacnc me f ue tov agova y'y eivon to onueio (0,£(0)).

0+2 2 E, dpo TO oNUELD TOUNG TNG YPUPIKNG TOPECTUCNG

NOECNCIE

¢ fue tov d€ova y'y eivon to onpeio B[O, %j .

X'X Movovpe Ty e&lowon : f(x) =0 < —0=X42=-0c=>x=-2

Eivar £(0) =

v) Ecto () : y=o0x+p n {nroduevn gubsia.
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TE10N 10 onueio A avrkel otny gvbeia, Exovpe: 0=—-20+p (1) kon emeld) To onpueio B avnkel oty

2 2
g —=a-0+p=P== (2).
@): 3 pep=3 )
@ 3 -
(1):>—20L+E=0<:>—4oc+2=0<:>—40L:—2<:>0t:—2=l . Apa(s):y=£x+g
3 4 2 2 3

1410 "Evag a0Antig Kolvpmael ¥Tio Kot Koigl 9 Ogppideg 1o Aemwtd, v 6TAV KOALUTAEL TETAAOVOO
Kaigel 12 Ogppideg To Aentd. O aOintic 0Eher, KoAvpn@vTag, va kel 360 Oeppioec.
a) Av 0 a0AnTg 0éherl va korlvpumicel VtTio 32 AenTA, OGO AENTA TMPEMEL VO KOAVPMNGEL
TeTaA0000 Y10 vo Kayel cuvolkd 360 Oppidec. (Movéoeg 5)
B) O a0intiig amogacilel 660 Ypovo Ba Korlvpumcel VTTIO KOl 6T1) GVVEYELD VITOLOYiLEL TGO Y pOVo
TPEMEL VA KOADPUTN GEL TETOAOVOA Y10, vo kKawyel 360 Ogppioec.

i) Av x gival 0 ypovog (o€ AemTd) MOV 0 AOANTIG KOAVUTAEL VITTIO0, VO, ATTOOEIEETE OTL 0 TVTOG TNG

OLVAPTN OGS TOV EKPPALEL TO YPOVO TOV TPEMEL VO, KOLDUTTIGEL TETAAOVOA Y10, v Kawyer 360

Oeppioeg eivan: f(x)=30— %x . (Movaoseg 7)

ii) No Bpeite To medio opiopov g suvdapTnong Tov epoTpRaTog P(i),670 TAAIGLO TOV GVYKEKPILUEVOD
npofinparoc. (Movaoec 4)
v) Na yopa&ete T YUK TOpaoTacT TG GUVAPTIONG TOV epatipatos (B), va Ppeite To onpeia
TOPNG TIG PE TOVG GEOVES KUL VO EPUNVEVGETE T1| ONILOCIN TOVG 6TO TAXIGLO TOV TPOPATLoTOG.

(Movdﬁsi 9)

Me ta. dgdopéva ToL TPOPANUATOS 1] GUVAPTNOT OV dEiyVEL TIg Oeppideg mov Kaiyovtal Pe TNV Tlpodo Tov
APOVOL OTAV KOADUTAEL VTITIO £XEL TOTO a(X) =9X,
(X 0 xpdvog o€ Aemtd)Kar | GUVAPTNOT TTOV detyvel TG Bepides OV KatyovTal Pe TNV TAPOSO TOL YPOVOL
OTOV KOAUTAEL TETAAOVIA £YEL TOTO B(x) = 12X
(X 0 xpdvog o€ Aemtd).
a) Otav koAvumder vmtio 32 Aentd Koiet (1(32) =9.32=288 Oeppidec

[pénet va kényet axoun 360- 288=72 Oepuideg KOAUTDOVTOC TETAAOVIO.

Ba koAvpumncet nradn 6 Aentd (B(x) =72 < 12x =72 < x =6 Aentd)

B) i) Otav xoAvumdel vrtio X Aemtd Kaiel a(x) =9x Oepuideg
Orov kohvpmde tetohovdo, | (X) =Y Aentd kaiet B(Y) =12y 0eppidec

(3)
a(x) +B(y) =360 <> 9x+12y =360<>3x + 4y =120 <

20 10 g g 3,

4y =120-3x <y = =
y y 4 y 4

ii) Etvar X >0 kot
y20<:>30—§x20<:>30zgx<:>12023x<:>x£40,

apa 0<X <40 remtd

v) Ta onueio Topng pe toug
GEoveg XX , Y yeival ta onueia
B( 40,0) kot A(0,30) avtictoyyo.
210 onpueio B koAvpmdet povo
V7TI0 Y10, va Kael 360 Beppidec.
10 onueio A xolvumder pévo
TETAA0VO0, Y10 va kdyel 360 Oepuidec. 104
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10 0gdopévo A ER, Osmpovpe T cuvdptnon f, pe

f(x)=(A+1)x*=(A+1)x +2, xeR.

a) Na o&i&ete 0T, Y10 OTOWHONTOTE TN TOV A, 1] YPOQPIKY] TOPASTACST TNG cvvapTnong f dépyeTon
a6 to onueio A(0,2). (Movéoeg 3)

B) e A =-1, va oyedracete T Ypoekn wopdctacn g f. (Movadeg 4)

v) Av 1 ypagikn mapdaotacn g f tépvel tov aova x'x 6to onpeio B(2, 0), va Ppeite Tnv Tip1] oV A
Ko va e€eTdoeTe av 1 Ypo@ikn Tapaotact TERvEL Tov dEova XX Kol 6€ @hlo onpeio.

(Movaoeg 8)

d) T'iw A =1, va dci&ete 6TL N Ypagikn) mapdotaon ™G f PpiokeTan ohoxkinpn
AV 06 TOV AEovVa X X. (Movaoec 10)

a) F0)=(A+1)-0*—(A+1)-0+2 =2, dpa 1 YPAPIKY TOPECTOCN TS
ocuvapmong f diépyetar and to onueio A(0,2) yio omoladnmote TN TOL A

B) T A=—1¢eivan f(X)=2 xoun ypoeikn g Topdotacn eivor n opldvtia
gvbeio y=2.

) Aeod N ypaeikn Tapdotacn g f téuvel Tov aova X X oto onueio 0
B(2, 0) 1oydet ot i ’
fQ=0=f(2)=(A+1)-2°-A+1)-2+2=0< 21
AA+1)-20 42 R =04 +4-20=0=2A=—4 > h=-2

o A=-2¢&ivar F(X)=—x"+x+2

Mo va Bpodpe av N YpoQikn Tapdotaon TEUVEL Tov d&ova X X Kol 6€ GAAo onueio 8o Absovpe tnv
e&iowon f(x)=0. Eivat A=1>—4-(-1)-2=9=3

3w x5,

2-(-) -2 2:(-1) -2

Apa tépvel tov aEova XX kot oto onueio I'(-1,0).

O piCeg etvan : X, =

8) Mo A=1 sivar F(X)=2x*—x+2 , A=(-2)"-4-2-2=4-16=-12<0

Apo. f (X) > 0 ko 1 ypagiky mapdotacn g f Bpicketon olokinpn mve and tov dEova X X.

1446. Aiveran 1) ouvépton f(Xx)=x’+x+1 , xeR.
o) Na omodsifete 6TL M Ypagikn mapdotacn C, tng ouvaptnong f dgv tépver Tov Sova x'X.
(Movaoeg 5)
B)Na Bpeite Tig TeTpunpéves TV onpeiov g C, mov Bpickovrar kGT® amwd Tnv gvbeia y=2x+3 .
(Movaoeg 10)
vYEoto M( x,y ) onpeio tng Cr. Av yro. tnv teTunpévn X Tov onpeiov M woyvet: |2X - 1| <3, 10TE VO
dcifete 6T TO onueio oVTO PpiokeTol KATO Ao TNV EVOsio Y =2X+ 3. (Movaoeg 10)
Avo

a) A=1"-4.1.1=1-4=-3<0, gpa X* +X+1>0 Kot n ypagun mepdctacn e f
BpiokeTon oAOKANPN TAV® 0o TOV GEOVA X X. Apa dEV TEUVEL TOV X X.

B) ['a va Bpovpe T1g Tetpunpéveg tov onpeiov mg C, mov Bpickoviot kdtw and v evbeion Y =2X +3
AMovovpe TV avicoon 1 F(X) <2X +3 < X +X+1<2x+3 & x* —x-2<0

O1 pilec Tov TprVOROL X — X — 2 givor ot ap1Bpoi -1 Ko 2.
To mpdoN o oL TPUWVOOL PaivETOL GTOV TTivoKo
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2 +00
X2 —x—2 . % ) %) .

H Abon g avicwong givar : X € (-1, 2)

(2)
P [2x -1 <3< -3<2x-1<3 2<2x<4-1<x<2 .

Onwg dei&ope oto B) epdtnuoa To onueio M Ppioketon kdto omd tnv gubeion Y =2X+3

—X+2, av x<0

X+2, avXx>0
a) Na Bpeite 10 onpeio Topng ¢ Ypo@kns mapdotacng C, e f pe tov alova y' y . (Movaodeg 3)
B) i) Nayapaiere Ty C, Ko tnv gvbsio y = 3 , KOl 6TN GUVE(ELO VO, EKTIPNGETE

1447. Aiveton ) suvaptnon f, pe f(x) ={

TIG CUVTETAYNEVES TAOV GTUEL®VY TOPTNS TOVG. (Movadeg 5)
ii) No e£etaoete av To onueia avTd givar GOPPETPIKA OG TPOG TOV GEova Y'y.
No artioloy1oeTE TNV GTAVTON GOC. (Movaoec 4)

Y) i) T woreg Tipég Tov mpaypoTikod apdpod a, n evleia Y =a tépuver T C, os
0vo onpeia; Na aatioAoyoeTe TNV CTAVTI O] GOG. (Movéoeg 5)
ii) I Tig TIRéC TOV @ oL PprKaTE 6TO EPATNNO. (i), VO TPOGOLOPICETE
alyefpika To onpeio Topng g C, pe Ty gvbeio Y =0 ko vo e€etdoete av wovovy To

GUUTEPAGUOTA TOV EPOTNNOTOS (Bii), 01TIOAOYDVTUS TOV LIGYVPIGUO GO, Movaoeg 8

o) Ta onueio Topung g YpoPiknc tapdotacns g f pe tov a&ova y'y givon ta
onueia (0,f(0)). Eivonf(0)=0+2=2 , dpa 10 onueio toung mg
ypapng mapdotaons g T pe tov d&ova y'y eivar to onueio

B(0,2). o

B) N Ta onueia Topng sivar ta onueio A(-1,3) kot B(1,3).

ii) Exovv 1610 tetaypévn ko ovtibeteg
TeTUNUEVES . Apal elvar GUUUETPIKE MG

npog tov GEovay'y. 5 4 3 2 -1 |01 2 3 4

v)i) T a>2
i) T X<0: éovpef(X)=a = —x+2=0< x=2—0 dektf av a>2
To Xx>0: éyovpe f(X)=a=x-2=a<x=0+2 dektnav a>—2

Emopévog yio a > 2 éyovpe dvo onpeio topng ta I'(2-a,0) kot A(o+2,0)

1449. Aivovtor o1 covaptiosig f kol g, pe f(X) =x?—2X Kk g(X) =3x—-4, xeR.

a) No Ppeite Ta KOV onueia TOV YPUPIKAOV TOPACTACEOY TOV cuvapTioemy f kot g. (Movddsg 5)
B) Na Bpeite Ta dSraoTipaTo 6TO 07TOiM 1] YPOUPIKI] TOPdoTaoY TG f civan kaT® amd exeivn ™G g.
(Movaoeg 10)
v) Na amoocilete 0TI KG0g gv0eia TG poponc Y =a, a <-1, Ppiockeror kdT® amwd ™
a1k Tapdctacn e f. (Movéoec 10)

a) T vo Bpodue o Kovd onuein TOV YPAPIKOV TOPUCTAGEDY TV cuvapTHoe®V f Kol g Avvovue v
elicwon F(X) =g(X) & x> —2x=3x -4 <= x> -5x+4=0<=x=11x=4
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8, dpa ta kowd onueia Tovg givar ta A(1,-1) ko B(4,4).

wat

B) ['a va fpovpe To SLOCTAOTA GTA OTTOle 1] YPOQEIKY Tapdotoon tng f elval kdtw
amd exetvn g g Avoupe v avicoon: f(X) <g(X) < x> —2x <3x—4 < x* —5x+4<0
To npdono Tov TP VOOV PaiveTol GTOV TivaKa

X -00 1 4 +00
x? —5x +4 . c{ - % .

H Abon g avicwong givan : X € (1,4)

) Mpéner (X) >a <> x> —2x >a <> x> —2x —a >0 16y0eL 0pov
A=(=2-4-1-(—a)=4+4a=4(1+a)<0 (a<-1)

1468. Xto dumhavé oynpa, divoviar oL YpoQIkég - o e e R AR S R
napocstiosig C, ka C; T@v cvveptiosov f ‘ ‘ o

KOl g avTioToL(0, N
f(x)=|x=2| ke g(X)=%X+§,XER

0) No eKTIUOETE TIC GLUVTETUYNEVES TOV
onpeiov topfg Tov. C, ko C; .

(Movéoeg 6)
P) Na emBepourddoere ahyefpika tnv
andvtnon 6og 610 epATNNA 0). (Movadeg 8)
v) Mg 1 fon@sio TV Ypagikav PRI R
TAPUSTAcEOY, Vo Ppeite yio moreg Tipég tov x T L
n C; Bpiokeror mve amé m C,. (Movaodeg 6)

0) Mg 1 PonBsia Tov epoTipaTog 7), va Bpeite yia moreg TIpEG TOL X £xEL

vonuo Tpaypotikod apidpoed n rapdotaon: K=, /3|2 - X| —(x+2) (Movéoeg 5)
Avo

a) Ta onpeia topng tov C; kar C; eivar A(1,1) kau B(4,2).

P) ['a va Bpodpie Ta Kovd ornpeia TV YpapiK®V TapasTUCEDY TV cLVAPTNoE®Y
(:3)
ka1 g Aovovpe ™y e&icoon f(x) =g(x) < |x—2| = %X +§<:>|3X —6|=x+2

Av X <=2 : advvorn
Av X>-2: X-6=X+2=2X=8=X=4 1 X-6=X-24x=4<X=1
Eivan f(1)=g(1)=1 f(4)=9(4)=2, Gpa to kowé onpeia tovg eivor ta A(1,1) kon B(4,2).

y) H C; Bpioketon mdvo amd ™ C; yio kée X € (—0,1) U (4, +0)

8) Mpérer: 32— x|~ (x+2)20 & |x—2 2%(x+2) o

(yepdnua)
f(x)>g(x) < Xxe(—01]uU[4,+0)
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2 10, TNV EVOIKIOO1] EVOS GUYKEKPLUEVOD TOUTOV GVTOKIVI|TOV Y10 pio uépa, 1 ETopeia A ype@veL
TOVG TEMATES TG OOUP@VA pe Tov TOmo: y =60+ 0,20X ,067ov X givor 1) 006 TAGT TOL SLAVOONKE GE
Km ko y gival 1o m066 ¢ (pémong o€ gvpo.
a) Tr wocd 0o TAnpdcel évag welatng TG eTanpeiog A, o omoiog o€ pia nuépa tagioeye 400 Km ;
(Movéoeg 5)
B) lloca prdpeTpa 001 yNoe Evag TEAATIG 0 0TT0i0G, Yia pia uépa, TAfpoce 150 gupo;
(Movaoeg 5)
v) Mia éAin etarpeia, n B, ypedvel Tovg mehdteg TGS avd nuépa cOPPVO PE TOV TOTO
y=80+0,10X 6mov, 67t TPONYOVUEVMGS, X £ivaL 1] aT0GTOCY TOL dlavVONKE 68 Km ko y gival
70 1060 TNG Ypéwong o¢ gvp®. Na e£eTdoeTe TOWM OO TIG OVO ETOLPEIEG NOG GUUPEPEL VO
emAEovpe, AVALOYQ LE TNV ATOCTAGT] TOV CKOTEDOVYE VU OLAVOGOVE. (Movaoeg 10)

8) Av f(x)=60+0,20-x ker g(X)=80+0,10-X civar 01 GuvaPTHGEG OV EKPPELOVY TOV TPSTO
APEOONS TOV eTAIPEL@V A Kon B avtiotorya, va Bpeite TIg 6uvTETAYREVES TOV ONUELOD TOUN S TOV

YPUPIKAV TAPUCTACEDV TOV oVVIPTI|oE®V f Kot g Kol va eEnynoete TL ekPpaler n Ty Kabgpdg
a0 AVTEG TIS GUVTETOUYUEVES GE o€ UE TO TPOPANIE TOV EPpOTHRATOS (V). (Movaoec S)

o) Mo x=400 : y=60+0,20-400=60+80=140 gvupn

B) o y=150: 150=60+0,20-X<:>0,2-X=90<:>X=%<:>X=450km

v) Eoto f (X) =60+0,20-X m cuvaptnon mov pag deiyvel TOGO YpedVEL M| A ETatpeio Ko
g(x) =80+0,10x m cvvdptnon mov pog deiyvel OG0 ypedver B gToupeia.
f(x)—g(x)=60 + 0,20-x—-80-0,10-x=0,1-x — 20 =0,1(x—200)

INo X <200 f(x)—g(x) <0< f(x) <g(x)

IMa Ayotepo amd 200km cupgépet va emhéEovpe v A etapeio

IMa akppadg 200 km omowdnmote and t1g dbo.
INo meprocodtepo amd 200km coueépet vo emiéEovpe v B etarpeia.

0) ['o va Bpodiie T1 GuvTETAYEVEG TOV ONUEIOV TOUNG TV YPAPIKDOV TOPACTACEDV TV cLVAPTHoEWV f
Ko g Movovpe v e&icoon : F(X)=g(x) <60 + 0,20-x=80+0,10-x < 0,1-x =20 < x =200km
f(200) =60+0,2-200 =60 + 40 =100 = g(200)

To onpeio Topng Tov Ypapik®dv Topactdoemv TV cuvaptosov f kot g eivar to A(200,100).

Mo mv tetumuévn 200 £yovpe v id1a xpémon kot 6TiIg 000 eToupeiec.

1496. X ma woin s Evpanng mo etapeic TAXI pe to ovopo ‘RED’ ypeaver 1 gvpd
pe v €i6000 6to TAXI ko 0,6 gvp® Yo KAOE YLAMONETPO TOV OLAVDEL 0 TEAATNG.
Mo dirn etarpeia TAXI pe to 6vopo ‘YELLOW’ ype@vel 2 eopd pe v gicodo 6to TAXI ko 0,4
VPO Y10 KAOE LMOPETPO OV dLavOEL 0 TELATNG.
O ropomave TIRES LoYHOVY Yo 000 TAGES PIKPOTEPES a6 15 udpeTpa.
a) i) Av f(x) givan To T0060 OV Ypeavel N etarpeia ‘RED’ yia o dradpopn] x
YALOPETP OV VO, GOPTANPACETE TOV TUPUAKATO TIVAKAL.

X (km) 0 2 8
f (x) (evp®)
(Movéoeg 3)
ii) Av g(x) givon To 066 oL Ype@veL N} etorpeia ‘YELLOW’ yio pua dradpopn
X YUMOUETPAV VO CUUTANPOGETE TOV TOPUKATO TIVOKA.
X (km)
g (X) (evpo®) 2 3,2 4,8
(Movaoeg 3)
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Ppeite To mEdia 0popov TOV cuvapTiioemy f, g kKo Tovg TOTOVGS TOVG f(X) , g(X) . (Movaodeg 8)
v) Na 6YE0106ETE TIS YPUPIKES TAPAGTAGELS TOV GLVOPTHGEOV T, g Kan va Ppsite

Yo ToLEg 0mootdcels 1 emioyn Tg etopeiog ‘RED’ gival mo owkovopuxi,

OLTLOAOYDVTAS TNV OTAVTION GG, (Movadsg 8)
0) Av dvo mehdteg A ko B petaxivn0ovv pe v etarpeia ‘RED’ kon 0 mehdtng A

owavoeel 3 pruadpeTpao Tapandve a6 Tov B, va Bpeite méoo ntapandve 0o

TpaceL o A o€ oyéon ne tov B. (Movaoeg 3)
a) i) o X =0 mnpdvovpe novo v eicodo 0 2 8
oto TAXI, 1 gvpo.
TNo x =2 mnpovooue 1 evpd yuo TNV f (X) (svpd) 1 22| 58
gloodo kol 0,6-2=1,2 gupd yia

dadpoun, apa cuvolkd 1+1,2=2,2 gupm
Oupota yio X =8 mAnpadvovpe 1+0,6-8=1+4,8=5,8 gupd

ii) T va minpdoovue 2 eupd mov givar m x (km) 0 3 7
gicodoc 610 TAXI, dev Exovpie Kavel
Kaforov ythopetpa, dpa X =0. g(x) (evpm) 2 32| 48
o va minpdoovpe g(X)=3,2 gopd, av

AQALPEGOVLE TO. 2 EVPD TG €GOS0V, Yl T dradpoun TAnpmvovue 1,2 gupd.

1,2
Apa 0,4-x=12< X =O’—4<:> X = 3yIMopeTpa.

Opota aparpovpie 2 eupa g 16030V Katl pHEVOLV 2,8 gupd yia T Sadpou).

Apa O,4-x=2,8<:>x=(2)’—i<:>x=7

B) ['a ™ dwdpoun X yrAopétpav oty ‘RED’ mAnpadvovpe 0,6X yuo tn dadpoun
kat 1 gupd pe v eisodo, apa f(x)=0,6x+1, x oe km. I'ia t Sradpopn X
yMopétpov oy ‘YELLOW’ minpmvovue 0,4X yio t dtedpoun kat 2 evpd e
mv 6000, apa. g(X) =2+0,4-X X oe km Eivar A; = A =[0,+0)

v) N my C, oyedalovpe v nuevbeia mov €xet apyn
T0 (0,1) ko Siépyeton amd to (2,2,2). 61

[ mv C; oxedialovpe v nuievdeia mov £xel apyr o &

(0, 2) Ko SiépyeTan amd 1o (3, 3, 2) ) P »
Onwg paivetot omd o oy 1 Ypoetkn mapdotacn mg f

elval KAt amod TN YPUPIKN TOPAGTACN TS § 0TO J1AGTNHO
(0,5) ,0mdte Y10 Sradpopn pkpdTEPNG TOV 5 MOUETPOV T 2

etapeia ‘RED’ elvar mo owkovopu). 1

5 T

0) 'Eoto Xa ta yMoOpeTpa TOL S10VLGE 0 TEAATNG A Kol X TOL 1 D 1 &2 5 &
YIMOUETpa IOV dtdvvoe o meddtng B. Tote X, — Xz =3 (1) -
9(Xa) = 9(Xg) =0.4%, #Z —0,4X5 > =0,4(X, ~X5) =0,4:30(x,) ~9(x;) =12
Apa o meMdnc A Bo mAnpooel Tapamive 1,2 gupd.
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Xx? —=5X+6

1523.Aivetan | ovvaptnon f (X) = |2 — X|

o) Na Bpe0ei 10 nedio opropov g f.

(Movéoeg 5)
. X—3, X>2 i
B) Na amodery0ei ot f(x) = . (Movadeg 7)
—X+3,x<2

v) Na yiver n ypagwki] tapdotacn g f ko va BpeBody Ta onueio Top)g TS YPUPIKNG
napdotaocng T f pe Tovg d€oveg x'x ko y'y. (Movaoeg 8)
0) Na Adoete TV avicmon f(x) <0 . (Movéoeg 5)

Avon

o) pémet [2-x[£0< 2-x 0 x =2, 6pa : Ay =R—{2}

X2 -5x+6 (x~7)(x=3)
= =X-3
X—2 x=7

B) o X>2c>2—x<0:>|2—x|=x—2 ko f(X)=

lo X<2<2-x>0=|2-X|=-X+2=—(X—2) ka1

X -5x46 (=3 , _[x-8x>2
f(x)= 2 = =% =—(x—3)=-x+3. Enopévag f(x)_{—x+3,x<2'

) \

-1 o 1 lz/a 4 5
1]

Ta onpeia Topng ypaeikng ntapdotacng g f pe tovg dEovec x'x kot y'y gtvar Ta A(3,0) ko B(0,3)
ovTicToLy L.

3) f(x)<0=xe(2,3] .

12944 Aivovtar o1 cuvapTioELg f(x) =X+ 1 Ko g (X) =X— 1, x#0.
X X

a) Na Bpeite Tnv Tipf ™ mapaotaons A =f (2) +9 (2) —f (%) —g (%) . (Movéoeg 7)
P) Na amodcicete 6TL (f (X))2 —( g(x))2 =4 v otorodnmote apOpuo X#0. (Movaoeg 8)

v) Ozmpovpe v evlcioy = a, a € R. Av 1 gvBsia £xeL Kowva onpeia pe ™ YpoQiKi Topaoetacn g
ouvdptnong f, va amodeitete 6Ti|o > 2. (Movadeg 10)

el

Avoe

0 A=f(2)+g(2)—f(%j—g(%}:2+g+2_/g_

175

N |-
_l’_
NP~
|
N[+
|
N R~

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



> [TRTSERORE:

1 1
A-=_F -4 7=3
2 ? 2 ?

B) Mo kéde X =0 eivon

(f(X))z—(g(X))2 =(x+32 —(X—EJZ =X’ +2x-1+i2—(x2—2x-l+izj:

X X X X X

x2+2+i2—x2+2—i2=4
X X

v) To TAn00g TV Kowdv onueiov g gvbeiog pe ) ypapikn tapdotacn g f kabopiletor omd o mAnbog
Moewv g e&lomong f(X) = a , ondte av 1 gvbeia £xel Kowvd onpeia pe ) ypaeikn topdotacn e f, n
e&lomon f(x) =a éxel mpaypatucég Aoeis. Elvau

1
f(x)=a<:>x+—=a<:>x2+1=ax<:>x2—ax+1=0.
X
H e&icmon etvon 2°° Baduov pe dtaxpivovoa A =a’ —4 .

Eneidn 1 ekicoon £xet TovAdyiotov pia Ao, sivar A>0 <> o’ —4>0< o’ 24 < o > J4 & |a| >2,

12728. 1o nopaxdtm cvetnua cuvretaypévov, A gival éva enpsio 6tov y y' G€ova, E éva onpeio Tov
Xx a&ova kan O givar 1 apyn TOV aSodvov.

¥

m ‘—-.-—--..-

o E b3
. , , 1
H &tiocmon g evbsiag AE sivan: y + EX =4.
o) No Bpeite Tig ovvreTaypéves Tov onpsiov E kol A . (Movéoeg 6)

"Evo onueio I'(t, yr) xiveiton méve oto ev00ypappo tpipa AE kot B éva enpueio Tov x’x d&ova, Tétoo
aote BT va gival mapdriinin otovy’y déova.
P) No tpocoropicete 10 d1d6TNNG 6TO 07TOi0 TTaipVEL TINES N TETURéEVT t TOV onpeiov I' kot va deiete

omy. =4— %t . (Movaoeg 6)

v) No dgiete 61 1 GUVApTHON E(t) =4t— %tz ek@pacel to epPaodov tov tpaneliov OBI'A ko va

YPOWETE TO TEGTO 0PLGUOD TNG GUVAPTIONGS CVTHS 6TO TAXIGLO TOV Tpofifuoatoc. (Movaoes 7)
0) Av to gnPadév tov TpameCiov wwovTor pg 9, 75 TETPAYOVIKES HOVADES, VO TPOGOLOPICETE TIG

cvvrswiiévai T0V ci ision I. (Movdﬁz—:i 6)

a) H evbeia y +%X =4 tépver tov y'y aéova oto onpeio A(0, 4) kot tov x'x d&ova oto onpeio E(8, 0),
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a@o? yia x = 0, égovpe: y+§-0:4<:>y:4 Koty y = 0, éyovpe: 0+EX:4<:>X:8

B) To I eivon onpueio tov AE guB0ypappon TURUOTOG, dpa £XEL TETUNUEVT TTOL TOUPVEL TIES HETOED TV
TV oL £Y0LV ot TETUNéVEG TV onueiov A0, 4) kon E(8, 0). Anhadn: 0<t<8.

. , , ; 1 ]
O1 ovvtetaypéveg tov onpetov I tkavomoovy v e&icwon y + 5 X =4, omote:
1 1
+—t=4<y. =4——t.
Yr 5 Yr 5

(OA+BI')OB

v) To epPadov tov tpaneliov eivarl: E = ,0mov OA=y, =4, BI'= 4—%‘[ kot OB=x.=t,

(4+4—t)t 1 1 1 1 1
omote E(t)=+=§[8t—5t2j258t—ztz =4t—zt2 He OStS8

d) E(t):9,75<:>4t—%t2:9,75<:>16t—t2:39<:>0:t2—16t+39<:>t:3ﬁt:l3.

Enedr opog 0 <t <8, eivart = 3, omdte x, =3 ko y,. :4—%-3:4—1,5:2,5. Apo. F(3 ) 2,5) :

12788. Aivetor 1 6uvaptnon f(X) :(X—l)z, xeR, a=p

a) No amodsitete 011 f(\/§ ) +f (—\/§ ) =8. Movaoeg 7)
B) Na Bpeite 6ha Ta onpeia Tng ypopukg tapdotaong g f, pe cvvretaypéves axéparovg optdpode,
10, 071010, fpiokovTor KATO amté TNV evbeiay =4 . (Movaoeg 9)

v) ‘Eoto a, f mpoaypatukoi apiBpoi pe dote va woyvel f(o) = f(f) . No amodcitere dtr o+ f = 2.

iMovdﬁsi 9i
0 £(4B) 4 £(N3) = (VB 1] +(N3-1) =(\B) ~243-141+ (B +2(—B)( 1)+ (1)’ =
3- 23 +1+3+ 243 +1=8
B) ‘Eva onueio M(x, f(x)) g ypaoiknc mapdotacng g f, Ppicketor kdtm and v evbeia y = 4 udvo otov
1GYVEL f(x)<4<:>(x—1)2 <4<:>4[(x—1)2 <\/Z<:>|x—]1<2<:> 2<x-1<2<-1<x<3.

O1 aképarot Tov Ppickovtot oto drdoTnua (—1,3) glvarot: 0, 1, 2.

Etvor f(0)=(0 —1)2 =1,f(1)= (1—1)2 =0,f(2)=(2 —1)2 =1, omdte 0. (NTOvpEVa onueia sivon Ta
(0,1), (1,0) ko (2,1).

7 f(a)=f(B)=(a-1)=(B-1) o|o-1|=p-]|=a-1=£(p-1)=
(a—lzB—l@azBdmno aQov a;«éB)ﬁ(a—lz—B+1<:>a+B=2)
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. 2710 outhavo oyfqpa £xovpe to tponélio ABI'A mote AB=2,

AA=4, TA=6, v 1 AA civanr KGOty 6TV AB Kot emiong kKGOsTn 4 LR
otnv I'A. To onueio E propei va néper onoradnmote 0éon emi Tov |
gv@vypappov Tpfpatog BI' kot ovopdlovpe X v anéctacn tov E \E
amé v TA. 4
a) No anmodeci&ete 011 TO epfadd Tov Tprywvov AEA divetarl amd ) Xi
covaptnon f(x)=-2x+ 12.Ilowo civan 7o medio opropod avtig :

NG CVVAPTNONG; (Movaoeg 10) 4* ;‘}r

P) Na oyedraoere T Ypo@IKI] TOPAGTAG TS GLUVAPTNONG f(x) . .
(Movaoeg 7)

) No vroroyicets To d0powopa X =f 1 +f 2 +f 3 +f 4 +..+f Lias (Movaodeg 8)

! ! potoh 16) '\16)" \16)" '(16)" T (16 :
Avon

246)4 2:(4-x) ox_ M, s 10y
2 2 2

o v petafint x, mpénetl X € [0, 4], apov arorrovpe to ukn EH kot EZ va etvon pn apvntikoi apiBpoi,

) Eivar f(x)=(ABI'A)—(ABE)—(EAT) = (

Gpa mpémer X 20 ko 4—x> 0, Gpa x < 4.

P) H ypaowm mapdotacn g cvovaptnongy =—-2X+12 pe xR,
yvopilovpe 0t etvon o gvbeia, omdTe 6™, 1 YPAPIKT| TOPACTOOT| TNG A
ovvapmong f(X)0a eivor &va evBOypappo tupa, pe drpa o onpeio "
A(0,12) kon B(4,4), agov i
f(0)=—2-0+12=12 kou f(4)=—2-4+12=—-8+12=4.

Y) E:f(ij+f[£j+f[ij+f(i)+ +f(%j= 5
16 16 16 16 16 % =
—2~i+12 + —2-£+12 +..+ —2-%+12 = £

16 16 16 y

2 -2 1 a 1 z ] 4 B L

——-1+12—£-2+12—...—£-64+12:—£(1+2+...+64)+12-64:
16 16 16 16

1 64(64 + 1)
8 2
To abpoopa 1+2+...+64 eivor aBpowopa 64 6pwv TG apBpnTiKng

. . , 64(64+1)
poddov mov £xeray =1 kot w = 1, omdte 1+2+...+64=T.
11

+12.-64=-4-65+768=-260+ 768 =508

13091.Xt0 duthavé mopakdTo cyfpo divetar 1 ypo@ikn

napactacn g ovvaptnong f(x)=x*—4x+5.

a) Mg Baon 1o mapardve oyqpa vo peite To 1A 005 TOV KOVEOV
onueiov g Ypagikis mopdotacns g f pe v gvbeia y = 7 ko
oT1| 6VVEYELN VA at0dEileTe ahyefpikd TV andvincl) Goc.

(Movéoeg 6)

P) i. Mg Bdon 10 Tapamave cyfnpa va Ppeite To TA 00 TOV KOVAOV
oNueiov TG YPUPIKNS Tapactacng TG f pe v gvbeia y = A o
TIC Srapopeg Tnéc Tov A eR . (Movaoeg 6) priticln i Enit RS REE ReRt et lnut cEeel Fiil
ii. No amoociEete alyefpikd v amwavrnon cag oto P)i. 2

(Movaoeg 7)

v) 'Eoto 611 o ev0gia y = A tépvel ) Ypo@ikn topdotact) ¢ f o€

0v0 onpeia pe reTpnpéves X;, X, , pe X, <X, . Na dgigere 611 X, +X, =4, (Movéoeg 6)

- K W E @ @
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o) Oépvovue v evbeia Y = 7 Kot S1amieTdVoLpE OTL TEUVEL T YpoeIKn Topdotacn g f og 6o onueio A

Kot B. /
B

Ot tetpnpéveg tov kovav onpeiov mg C, pe v evbeia y = 7 eivan o1 Avoelg

mg ekicwong f(Xx)=7. Eiva
f(x)=7ex*-4x+5=T< X" -4x-2=0

H tehevtaia etvor 2°° fabpov pe dwakpivovca A =24>0, ondte 1 e€icwon
el dvo Moetg, apan C, tépver my evbeia y = 7 o d00 onueio.

=
Lo mm;—-w"'rﬁ-g-
-b-_.__-____q

P) i. H evbeia y = A elvar mapdAinin otov X 'X Kot TEUVEL TOV Yy 6TO onpeio a2 | 123356
0,n). i
Amnd 1o oynua BAEmovpe 6Tt To TAN00G TV Kovdv onueiov g C, pe v

guBsia y = A yia Tic Stdpopeg Tipég tov A€ R | s€aptdron amd To av n Ty Tov A givon peyaddtepn,
ppdtepn 1 ion pe 1, 101t pe Pdon 1o oxfua PAEmovpe OTL 1| KPOTEPT TN TNG GLVAPTNONG Elvat 1.
- Av A <1 nevbeia y = A dev £xel KOWE onueia pe TN Ypopikn topactacn e f,

- Av A =1nevbeia y = A €yel £va KOO oneio pe TN Ypapikn topactacn e f,

-Av A > 1 nevleia y = A £xgr 600 kowva onpeia pe m C, .

ii. To MiNnBog TV KowvdV onueimv ™¢ YPuPIKng Tapaotaong ¢ f ue v evbeia y = A yio Ti¢ d1dpopeg
Tég Tov AR, eivon to {810 pe To TARB0g TV Swpopetikdy Mcewv g e&iswong f(X)=2.
Eivar f(X) =A< x®—4x+5-1=0.
H e&iomon eivar 2°° BaBuod g mpog X pe dokpivovoa
A=(—4) ~4-1-(5-1)=16=20 + 4\ =4\~ 4 =4(1—1)
To m\00og TV Aoewv g e&lcwong e€aptdTal amd TO TPOCTUO TG SLOKPIVOVGAG,
-AVA>0S 4(% - 1) >0 A—-1>0< L >1 1618 1 e&lowon €yl dVo pileg dvioeg, omote 1 C; £xet dvo
Kowvé onpeia pe v evbeio y = A.
- Av A<0 <A <1 1618 1) e&icmon sivar addvarn, ondte 1 C, dev €xet kowvd onpeio pe Ty gvbeioy = A.
-Av A=0< A=1 101 ) e&iowon éxet pia pia, omdte  C; €xet £va pdvo koo onpeio pe mv
gubesio y = A.

v) Emedn n evbeia y = A tépver v C; oe dvo onpeia pe tetunpéveg X, X, , e X, <X, , Cuumepaivovpe Ot
A > 1 ko to X, X, etvan pileg g e&icmong f (X) =A< X’ —4x+5-1=0.

, , : , , —4
Amo Tovg TOnovg Tov Vieta mpokvntel 61t S=X, + X, = 1 T8 =4.

12914."Eeto n gvbsgia £: y = C, pe mapdpetpo ceR ko

1 ovvdpTnon f(x) = |X - 2| +1, 1 ypoguk] Tapactocn TG

07oiag OiveTAL 0TO OUTAOVO oo

a) i. Mg Baon to oyfqua, yio moreg Tipég Tov C e R 1 gvbgio €
KO 1] Ypo@iki] Tapdactoon s T £govv kowva enpeiog

(Movaodec 4)
ii. Na empeporoocere aryeppikd Ty anavrnen tov 1
EPOTNRATOS Q). (Movdoeg 5)
B) ‘Ecto 6t 1 gv0sia € g1 pe ™ ypoeikn wopdetacn g f 2 1o | amas {anar lamas mant naml |

[
-y

0vo Kowvd onpeio A, B. No 0w00€iEeTe 0TL 01 GUVTETAYUEVES
Tov Kowdv onpeiov sivmr A(3-c,c) ko B(c+1,¢) .
(Movadeg 8)
v) i. Av A, B ta onpeia Tov gpomipatog ), pe fdon to oyfqua, Yo moreg TIHES TOV C TO PIKOG TOV
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‘rm]uarog AB civa (AB)<2; (Movadeg 4)
i (Movaoeg 4)

a) i. Eneidn n evbeia € eivar TopdAAnAn otov GEova XX, 0o TO GY\Le TPOKVTTEL OTL £XEL KOWA oNuein pe
mv C; 6tav c>1.

i. f(x)=ce|x-2/+l=ce|x-2|=c-1

Enedn yio ka0 X e R eivan |X - 2| >0, n e&lomon éyel Aoon povo otav ko C—1>0«<c>1.

B) [ c21 eivan [x—2|=c—-1< (x—2=c-1lex=c+1)q(x-2=—c+1& x=3-c)

Apa to kowé onpeto eivon to A(3—c,¢) kar B(c+1,¢)

v) i. Emedn] ta onpeia A ko B égovv v 1010 tetaypévn, yio va etvon f\
(AB) <2 mpémel 10 PNAKOG TOV 0pLLOVTION TUNUATOG AVAUESH OTIC 2 PR
Vo nuevbeiec g Ypaeikng mapdotaong e £ va etvar pikpotepo M 2
too Tov 2. A 10 SN0 TPOKVTTEL OTL AVTO 1GYVEL Y1t T oTpeia e 1
tetaypuévn and 1 éog xon 2. Apa 1<c<2.
2 10 1 2 32 4 g

ii. Eme1oM ta onueio A kou B £yovv v 1010 tetarypuévn, to unikog (AB)
eivon (AB)=|C+1—(3—C)|=|c+1—3+c|=|2c—2|
Eivar (AB)<2 &< [2e—2[<2¢ 2<2c-2<2&0<2c<4<0<c<2,

OLmG a6 TO 0 6kEAOG gtvat C>1, dpa 1<c<2.,

12921.Aiveran m cuvépnon f(x)=x*—2[x|x— 2k n evbzio &: y=2x-«’, keR.
o) No dcitete 0T1 1) e€icwon f (X) = 0 éyer pileg mpaypatikég ko avices Yo kabe k e R . (Movadeg 5)

P) Na dgitete 611 N gv0sia () Ténvel T Ypaikn TopdoTtaon TG f o€ 600 onueia yio kGO Tipq ™G

TOPOPETPOV K. (Movaodeg 8)
v) N k = -3 vo. Bpeite Ta onpeia Topng g ev0eiag pe v ypagukn mapdactacn e f. (Movadeg 5)
0) Av A ko1 B Ta onpeio Topng Tov epoTpaTog v), va Bpeite v andotacn (AB). (Movaoeg 7)

Avo

@) H c&icoon sivor 2°° Badpuod pe Srakpivovsa A = (—2|1<|)2 —4-1:(-2) =4x" +38.

Eneidn yuo kdbe k e R givor A > 0, n e&iowon f (X) =0 éxer pileg mpaypatikés Kot avioeg yio Kabe ke R .

B) Ta onpeio Topng £xovy TeTpnuéves Tig Moeig g eblowong f(x)=y <

x? —2|K|X—2:2x—1<2 o x° —2|1<|x—2—2x+1<2 =0 X2 —2(|K|+1)X+K2 -2=0 (1)

H televtaia eivon 2°° fabuov pe draxpivovea

A=4([|+1) —4(x? ~2)=4(x +2[| +1) - 4(x’ —2):4(/+2|K|+1—x2’+2) =4(2[|+3)

Eme1on i kdbe k e R givan A > 0, n e&icmon éxel dvo pilec dviceg kot emopévog 1 evbeia (€) TEUveL )
ypapikn mapdotacn g f o dVvo onueia yio KGO TIUN TG TOPAUETPOD K.

y) Tk =-3, 1 (1) yivetar X* —8x+7 =0, éye1 Stoxpivovoa A = 4(2|—3| + 3) =36 ko pilec

_8+J%_7 y 8-4/36

X, = =7,X,=
! 2 2 2
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MNoaXx=1evor y=2-1— —2 9=-7 dpa onpeio Topng 1o A(1,-7) ko
v X = 7 givon y = 2-7—(—3) =14-9=>5apa onpeio Topng 10 B(7,5).

8) Eivau (AB) = \[(7 1) +(5-(-7)) =V36+144 =180 =36-5 =65

12942. Zto S imhavé oxfpa divetar n ypaguki Tapacstacn C, g
ovvapmong f(X)=ax’, xe R pe napapetpo a.
a) Av to onueio A(1, 2) avijkel ot1| Ypa@iki] Tapdotoon ¢ f, va deilete 6TL
TN TG TOPOUUETPOVL sivor o = 2. (Movaoeg 6)
P) i. Na Bpeite v e&icmon g svbciog € mov diépyeTan a6 To onpueio (1,6)
Ko £yl Khion A = 2. (Movadeg 4)
ii. Na Bpeite Ta onpeia Topng g evbseiag € pe Tovg doveg kKo 61N GLVE ELD
V@ T1] 6)€0106ETE. (Movéoeg 4)
v) i. Mg ) fofj0gia Tov oynpartog, va fpeite Tig MOELS TS avicwong
f(x)<2x+4. (Movadeg 4) PR PR KN SR

ii. Na Moete akyefpikd v avicmon Tov TponyovREVOL EPOTHNATOC. L

(Movdési 7)

a) Emedn] to onpeio A avrkel ot ypoaeikn mapdctact g f ioyvel 6Tt
fl)=2ca-’=2ca=2.

Al1,2)

= kK W k th @3 = D

R -

P) i. H e&iowon g evbeiag mov €xel Khion 2 givar tng Lopeng Y =2X+ .
Emedn diépyetar and to onueio (1, 6) woyver 6Tt 6=2-1+pf < P=4, ondte
evbeia etvonm Y =2x+4.

[

-5 -4 -3 2 LIsast-lanne- |

ii.Tw y=0 givan 2X+4=0=2x=-4 < X=-2 kuya X =0
elvan Yy=2-04+4=4, ondte n evubeia tépuvel Tovg dEoveg ota

SRR R

onueia (-2, 0) xon (0,4). H ypaeik g mapdotacn eaiveton
GTO OUTAGVO GYNLLOL.

y) i. O1 Moeic g avicwong f (X) < 2X + 4 givol o1 TETUNUEVEG TOV oNUEI®V TNG
ypapkng mapdotacng g f mov Ppiokovion kKatm amd Ty evbeio Y =2X +4,

omoOTE L€ fAOCT TO TOPATAVED GO CUUTEPAIVOLUE OTL X € (—1, 2) .

iy o @ =~ W@ o

i. f(X)<2x+4<2x* -2x-4<0<x* —x-2<0
To tprdvopo X> —X —2 éyet Sropivovoa H
A:(—l)2 —4-1-(-2)=9 ko piCeg \

1+\/§ 9 1—\/5 , ! : 1 -3/2 -1_1 e Ha

X, = > =2,X,= — =-1 ko1 emeldn| 0 GLVTEAEGTAG Tov X giveu 1> 0,

TO TTPOGTLLO TOV TPLOVOLOV QUIVETAL GTOV SITAVO TivVOKaL. X —0 -1 2 400

Apa X -x—-2<0<xe(-12). X2 —X—2 +4 -9+
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Ailvetar vaap‘mcnf X =%’ —4x+5,xeR ko n gvlsia y=2x+B,peR .

a) No amodei&ete 0TL Y10 001001 TOTE TPAYROTIKO aprONo X 160EL f(2 + X) =f (2 - X) . (Movaoeg 6)
B) Me T Pon0sra Tov epoTipaTog (o) 1 pe 671010 GAro TPOTO OELETE, VO VTOAOYIGETE TNV TIUN TNG

napaotacns A =f(3,52)-f(0,52)+f(3,48)—f(0,48). (Movadeg 6)
v) No ggetdoete av n ypagikn mapactaon Cr tne f £xel kowva onpeia pe v gvbeia, 6tav f =>5.
(Movéoeg 6)

0) Na Bpeite ™ mkpotepn Ty tov B, wote n Cr va £xer £vo TOVAGLOTOV KOIVO onpeio pe Ty vbeia.
(Movaoeg 7)

o) [ kébe x e R eivan f(2+x):(2+x)2—4(2+x)+5:4+;lr%+x2—8—}1{%+5:x2+1 Ko
f(2-x)=(2-x)" ~4(2-x)+5=4— 4% +x* —8+ 4% +5=x*+1, ondte f(2+x)=F(2-X).

B) Ano t oxéon f(2+x)=F(2—x)y1ax = 1,52 égovpe:
f(2+1,52)=f (2-1,52) < £ (3,52)~ (0,48) =0 (1) ket
Yo X = 1,48 &yovpe: f(2+1,48)=F(2-1,48) < f(3,48)-f(0,52)=0 (2)

Eivar A=f(3,52)—f(0,52)+1(3,48)—£(0,48) =(f(3,52)—f(o,48))+(f(3,48)—f(o,sz))(l);(z)om=o

v) Ot teTunpéveg t@v kovov onueiov g C; pe my evbeia Y =2X -5, givan o1 Moeig g e&lomong

f(x)=2x-5< x*=4x+5=2x-5< x* —6x+10 =0 7ov &ivar adbvatm apod &gl Srokpivovoo

A= (—6)2 —4-1-10=—4<0 . Apo n Cr dev &xet kowd onueia pe v gubeia, 6tav f =-5.

0) H Cs éxet éva tovddyiotov kowvd onpeio pe v gubeio povo otav n e&lcwon

f(X)=2Xx+B = x* —4x+5-2x-B=0< x> —6x+5-B =0 &xe TovréyoTOV Piot Ao

Emedn n e&iowon gival 2°° fabpo, £xel TovAdyiotov pic ADoN av Kal (Lovo oV

A=0 <:>(—6)2 —4~1-(5—B)20<:>36—20+4B >0 4= -16 <P =—4 omote n {nrovpevn pKpoTEPN
Tiun Tov P etvon n Tiun B =— 4.

13314 Y10 dumhavo oyfjpa divetor 1 Ypo@kl) TopacTacY) TG . I f
suvaptong f(x)= x> —x—3.Av A( a, 0), B(B, 0), I'(y, 3) onpeia g

Ypoug Tapdotaong g f 0nwg gaivetol oto oynua Kot 1 Tapdiinin | |
am6 to I' 6Tov X X £x€1 pe ) Ypopuwki Tapdcetact s cuvaptnong f éva |

Koo onueio, ToOTE: /
B 1440 ,
2

a) No deilete 0T 0= aP= > (Movadzg 6) A o s
B) Na deitete 0TL f(\/E ) <0. (Movadeg 6) ,
v) No o€ilete 611 \/_ \/_ 1+ \/_ (Movéoeg 6)

0) Na Ppeite 116 TIMES TOV Y KO O. (Movaocg 7)

o) Enedn ta onueia A, B avikovv ot ypagikh tapdotaon g f, woydel 6t f (a) =0 kot f (B) =
Apa ta a, B eivan ot pigeg ™ e&icwong f(X)=0< x* —x-3=0
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1-1 1++/1
H e&iomon eivar 2°° Babpov pe dokpivovoa A= 13 ko pieg X, = ;/_3 Xy = - ;/_3 '
Ene1dn o < 0 ka1 B> 0, eivon azl_ (115:14-;/]3.

B f(v2)=(v2) ~V2-3=2-12-3=-1-12<0

T) Tto oxfipa napatnpovpe 6t f(X) <0y kabe X e[ R

1-13 1+\/1_3j'
1

Enedy f(+/2)<0, eivor +/2 e 1_\/:@,:“\/]3 , Gpa 1_\/]3<\/§<
2

+13
2 2 i
0) H mapdAinin ano 1o I' otov X'X etvar 1 y = & xou emedn €xet pe mv C; éval povo kovo onpeio, n
g&icoon f(x)=8< x* —x-3-5=0 &yt pia pévo Aon.

Eme1dm] 6pmg n e&iowon avtn givan 2°° Babpov, £xet povadikrn Avon povo otav

A=O©(—1)2—4-1-(—3—8)=O<:>1+12+48=0<:>48=—13<:>6=—?.

Téte n e&iowon yiveton x° —X—3+%=0<:>4X2 —4x-12+13=04xX" -4X+1=0<

(2X—1)2:0<:>2X:1<:>X:%,dpa y:%.

12681. Aivetor 1 suvaptnen f (X) =|x-3|+ 4—(|6— 2X+ 2) pe xeR.

o) No dciéete 011 f(X) =2- |X - 3| . (Movadeg 5)
e, 4 X=1,avx<3 i i i

B) Ago0 ocitete 0TI f(x) = 5y ovx>3 Vo EMAEEETE TO GOOTO KOL VO, GLTIOAOYTGETE TNV

amdvinon cos. H ypagua mapdotaon g f eivon:

1}

= ——1 //1 z 1
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B it

v) i. 1o oyfua pe ™ ypoeikn mapdetacn g svvaptneng f va oyedidoere v svbsia y = —1 kor pe
™ Bon0c1é TG va Mioete v avicmon 2—|x—3|>—1. (Movadeg 5)
ii. No emfepordoete alyefpikd Tnv 0mGvInocy 60c 6T0 TPONYOOUEVO EPATNNA. (Movaoeg 6)

@) f(x)=[x-3+4—-(]6-2x|+2)=|x-3+4—|-2(x—3)|-2=2+|x -3 —|-2|x 3=
2+|x-3-2x-3=2-|x-3|

B) Avx <3tote f(x)=2—(—x+3)=2+Xx-3=x-1 kat

o X2 w10 1(0)=2-(x-9) =2 -x+3=5-x,omre 1) =+ A2
— X, 0V X2

A76 T0 TOpaTive cupmepaivovpe 6TL M YpoeIkn mapdotoon tng f eivar n (4).

v) i. Av oyedibdoovpe Ty gvbeia y = —1 tpoxvmtel 10 Simhavo
YpaeNpoL.

H Mon g avicwong eivar o1 teTunpéveg Tmv onueimv g '
YpOQIKNG mapdotaons g f mov Bpickovton Thve amd Ty

evBeia y =—1. And 10 oynpo tpokvmtel 61t 0, X < 6. 30 SN 6

i) Evou: f (X) >y < 2-|x-3>-1< -[x-3>-3<

[x—3[<3<-3<x=8<3<0<x<6

12682. Aivovrou ot cuvapTioElg f(X) =1- (X - 1)2 Kau g(X) =|x-1]+2,pe xeR.

a) Na Bpeite yia woreg TIRES TOL X 1 Ypagiki tapdotacn C, g f sivan kdtm a6 Tov aova XX .

(Movéoeg 8)
Xx+1, x21
P) Na amodcitete 0TL ¢ (X) = {_X 43 x<1 K01 Vo 6)£01a0£TE TN Ypa@IKn TG maphotacn C; .
(Movaoeg 10)
v) No amoocitete 0TL, 10 kKGOe X € R 1 ypoagwki] mapdotaon ™G f eivan kdtm amé ™) Ypoeiki
TapdoeTacn T . (Movaoeg 7)
a) H C, eivan k4o amd tov d&ova XX yio Tig Tiég Tov X yio Tig onoieg f (X) <0.
Eivar f(x)<0<1—(x —1)2 <0< —(x —1)2 <-le(x —1)2 >lex-1>1e
(x-1l<-1lex<0)f(x-1>1<x>2)
B) Av x>1 tote g(X)=X—1+2=X+1 Ko av X < 1 1o1¢
g(x)=—-x+1+2=-x+3, ondte
X+1 x>1
g(X):{—x+3, x<1
H ypagkn mopdotacn e cuvaptnong g amoteleiton : 2
Amd 1o Tupa ¢ evbelagy = X + 1 pe X >1 mov €yet ’
VoK TILOV:
X | 1 2 a2 10 1 2 3 4 =5
y | 2 3 !
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ﬂ BEPHOTTOYADS
0 to TUNUa TG evbeiag y = - X +3, X< lmov &yel mivaka TIUOV: x| 1 Q

210 OumAVO GYNUA POIVETOL 1) YPAPIKT] TOPEGTACT TG &.

v) 1% Tpomog

Apxei va amodeifovpe otL v kabe X € R givan f(Xx)<g(x).

Eivar f(x)<g(x)=1-(x —1)2 <|x-1+2<0<(x —1)2 +|x 1] +3 mov wyver 0pov (X —1)2 >0 kot
[x-1>0.

2% Tpomog

lNokébe X eR eivar (X—l)2 20<:>—(x—1)2 SO<:>1—(X—1)2 <lef(x)<1 ka

x-1>0<|x-1+2>2<g(x)=2, omote f(x)<g(X).

13298.Ta onpueia A kot B givan onpeio Tov 1°° tetaptnuéprov ko \
€ival cupPETPIKE G TPOGS TN d1oTOpo Y = X TNg 1™ kan 3ng

YOViOS TOV aEOVOV, OTMS PAIVETUL 6TO GYI|LLd.

a) Av A(xA ,yA) ko B (XB Ve )vu YPayeTE TN 6YE01) TOV GLUVOEEL

TIG GUVTETAYPEVES TOV GNUEIOV A PIE TIS GUVTETOYNEVEG TO

onueiov B. (Movaoeg 3)
P) Na amodcitete 671 1 gvbeio € wov dépyeTan and 1o A ka B &xar
KAiion o =—1. (Movaoeg 6)

v) Av gmudéov 10 onpeio A ko B £yovv ovvretaypéveg

(4, k’ —3Kk+ 1) KOl (K — 2, 4) avticToyyd, TOTE:

i. Na d¢igete 671 K = 3 Kou vo. Tpocdopicete Ta onpeia A ko B. (Movéoeg 8)
ii. o x = 3, va Bpeite v €€icwon g svbeiog &. (Movaoec 8)

a) AoV ta onueia A Ko B givar cuppetpikd og mpog n Sy otopo tov 1°° kot tov 3°° tetaptnuopov Ha
1ox0eL Xz =Y, Kol X, =Yg
B) H «kion g evbelog € mov diépyeton and ta onpeia A ,B diveror omd ) oxéon: o = Yo~ Ya .

B~ Xa

Ys —Ya :XA_XB =—(XB—XA):_1

AOY® TOV 0. GKEAOVG OGS Eival: o =

Xpg =Xy Xg =X, Xg — X,
) i. Eneldn y, =X, eivon ¥° =3k +1=xk-2 <k’ —4k+3=0
4++4 444
H tehevtaia etvon eElomon 2 Babpov pe dwokpivovoa A= 4 kon pileg K, = T\/_ =3,K,= 2\/_ =1

Mo k=3 eivar y, =3’ —3-3+1=3 kot X, =3—2=1 deKtéc TIpég
Mok =1 ¢ivar y, =1° —3-1+1=-1 anoppintetar yroti emedn to A, B Bpickoviar oto 1° teTaptuoplo
gtvan y, >0.

Omnote, ta onpeia A kot B €yovv cvvtetaypéveg (4,1) ko (1,4) avtiozotyo.

ii. H gvbseia € éyet e€iowon g popeng y = ax + B kot khion a=—1, dpo y=—x + f.
Emedn diépyetor and to onueio A(4,1), eivor: 1=-4+B < 5=p, dpae: y=—X+5.
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ﬁﬁp’h‘bﬁo"méi

.Aiverorn gvsia &: y— 0 —600+8)X+2 6mov weR.

a) To Tig Suapopeg Tipéc Tov M€ R va Ppeite To £idog ¢ yoviag mov eympatiie n ev0sio € pe
T0V G&ova X'X. (Movaoeg 9)
B) Av 0 apOpdc ® eivan aképarog ko 1 yovia mov oynpartifel ) vbeia € pe Tov dfova X'X givar
oppireio ToTe:
i. Na amodsitete 6TL @ = 3. (Movaoeg 6)
ii. Na Bpeite Ta onpeia Topng g evbeiog € pe Toug a&oveg. (Movéoeg 5)

iii. Na cisﬁtdcsrs ‘riv sv0cia €. iMovdSsi Si

a) ['a va Bpodpe to €1dog g yoviag mov oynuotilel n evbeia € pe tov dEova X'x, Tpénel va Bpodpie To
TPOCTO TOL GLVTELEGTY dlevBuvong.
O cvvteheoThc Sievbuvong g evbeiag € eivar: o = w? — 6w + 8.

6Vl g 8VE_

H d1akpivovca tov tprwvopov givar: A =36 — 32 =4 ko o1 pileg o, = > =4, 0, =

N

To wpdoM o TOV TPLOVOUOL PAIVETHL GTOV JITANVO TIVOKOL:

* Av @ € (-, 2) U (4, +0) 0 cuvteleotnc diebbuvong a eivar 2 4
BeT1OG KO KOTA cLVETELN 1] YoOvia Tov oynuatilel n evbela € o’ ~60+8 4 c% i} #’
L Tov a&ova X'x etvon o&gla.

* Av o€ (2,4) o cuvteheotng devBuvong a etvar apvnTiKog Kot Kotd GLUVETELN 1 YOvia Tov oyxnuatilel n
evBeia € pe tov dEova x'x glvar apPreio.

* Av 0 =2 1] ® =4 t61€ 0 GUVTEAEGTNG dlevBuvang undevileton Ko ) gvbeia € Gynuatilel undevikn yovio

ue Tov déova X', etvar SNAadn TapdAAnAn oToV X'X.

B) i. opowva pe to Tponyodevo epdTpa Yo vo oynpatilel n gvbeio € apPreio yovia pe tov dova x'x

npénel o € (2,4). Enedn opwg 1o w etvon axépatog tote w = 3.

(O} —00

i.Tww=3,e:y=—x+2.
IMo va Bpovpe To onueio Topng g evbeiog € pe Tov a&ova x'x B€tovpe oty e&icwon g y = 0.
Anhadn —x +2 =0 & x = 2. Apa 10 onpeio toung sivat to A(2,0).

["a va Bpovpe To onueio Toung g evbeiag (g) pe tov aEova y'y, Btovue otnv 2
e€iowon g x =0 kot Bpiokovpe y = 2. Apa, to onueio toung sivai to B(0,2). G

iii. Znuewdvove Tve otovg a&oveg ta onpeio A kot B mov Bpikaye, to
B

EVAOVOLUE Kat oyedtdlovpe v gubeia € O 6TO SITAAVO YL, 2 \

10 i 2 3 4

13475.Aiveror n covaptnon f(x) = (X+ 1)2 —(X— 1)2 +1, xeR.

a) Na omodsitets 6T f (X) =4x+1, xeR. (Movaoeg 4)
B) Na oyedrdoete T Ypo@ikn Tapdcetacn g J (X) = |4X + 1| . (Movadeg 9)
v) Na Abogte TV avicoon 1<g (X) <3. (Movadeg 8)

0) No amodcilete 0TL av 0 apvnTIKOG aplOpdg o sivar AV61 TS AvVic®ONS TOV TPONYOVUEVOL
simri' ia‘roi, T0TE KU1 0 ailﬂiéi o+ 1 givan anicaé M)ci rii (Movdﬁsi 4)

@) Mo kade x e Revar (x)=(x+1)° —(x—1)° +1=x> +2x +1-x* +2x ~1+1=4x +1

186

WH.EKPA, DEYQH.gr T0 UeAdov aviikel ¢’ quTOUC TTOU TO MTPOETOLUR{OUV



W e itnes

B) AV 4x+120 6 4x 2 -1 x 2 -3 tote §(x) = 4x+1 karay "\ 2 —
1 T T
4x+1<0<:>4x<—1<:>x<—z \
tote g(x)=—4x -1, F /
H ypoown mopdotacn tng cuvapTnong g amoTeleital P — /
Am6 1o T g evbelagy =4 X + 1 ue X > —% OV €YEL TVAKO, TIUDV: \ 4 /
x| ‘U4 | 1 s
y 0 5 \ 2 /
, , , 1 . , ,
Kot oo To TUpe g evbeiogy = -4x -1, X< 2 OV £XEL TIVOKA TILDV: 1_/
X | -1/4 ] -2 8
y 0 7 -2 -1 0 1 2
270 OITACVO GYNUO QaiveTol 1| YPOQIKN Tapdotacn g J. '
P 1<g(x) <3< 1<|dx+1 <3< [4x+1>1 (1) ko [4x+1]<3(2)
(1)<:>(4x+1£—1<:>4x£—2<:>x g—%) A (4x+121<4x>0<x>0)
(2)@—3s4x+1s3c>—4s4xs2@—13xs%
1 2
= 4 = o 2 e

H ovvainfsvon tov 6vo avicOcemv QaivETal GTO TPONYOUUEVO GYNLLO OTOTE Ol KOWVES AVGELG TOVG, OV
. . S o , 1 1

gtvon o1 ADoELS TG apytkns avicmong, etvar Aot ot aplfpol x pe X €| -1, > u| 0, 5|

4 . . , L oz 1 1

0) Av 0 apynTIKOG aptOuog o ivarl Ao TG apykng avicmong, T0te &xovpe —1< a < _E & 0<a+1< E

‘Etot, 0 apBudc o + 1 etvon exiong Aven g, mov givar 1o {ntovuevo.
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